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EXECUTIVE SUMMARY 

This document provides design information for the Demonstration Bulk Vitrification System 
Main Off-Gas Treatment System.as well as an overview of the system. This information is 
provided in accordance with the requirements of Permit No. WA 7890008967, "PERMIT FOR 
DANGEROUS AND OR MIXED WASTE RESEARCH, DEVELOPMENT, AND 
DEMONSTRATION." 

Specific design information is provided in this report for the Main Off-Gas Treatment System, 
with details for installation and the Demonstration Bulk Vitrification System site to follow in a 
separate installation package. Specific design information discussed in the report is presented in 
the following areas: 

• System description, 

• System location, 

• Structural calculation, 

• System sketches, 

• Design codes and standards, 

• Waste assessment, 

• Controls, 

• Secondary containment and leak detection, 

• Corrosion assessment, 

• Inspection schedule, and 

• Installation assessment . 

Where information regarding treatment, management, and disposal of the radioactive source, 
byproduct material and/or special nuclear components of mixed waste (as defined by the Atomic 
Energy Act of 1954, as amended) has been incorporated into this document, it is not incorporated 
for the purpose of regulating the radiation hazards of such components under the authority of 
Chapter 70.105 of the Revised Code of Washington and its implementing regulations but is 
provided for information purposes only. 
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2.5 MAIN OFF-GAS TREATMENT SYSTEM 

The OGTS tempers, scrubs, condenses, consolidates, filters, chemically and catalytically treats, 
and monitors the process off-gases before discharge to the atmosphere. The OGTS collects 
gases, particulates, and vapors from the waste dryer condenser, the ICV box, the A WTE, the 
waste receipt tanks, and the secondary waste tanks. In addition, the OGTS maintains flow 
through, and a negative pressure relative to atmospheric within, the ICV box during processing. 
The overall layout of the OGTS is shown on Drawing F 145579-36-V-0001 in Appendix C5. 
Section 2.5.1 describes the components used for normal operations while Section 2.5.2 describes 
the components for the emergency Bypass System which is µsed for upset conditions. 

The emergency bypass is designed for emergency use and will only be used when the OGTS has 
an unexpected shutdown, due to power loss or major equipment failure. Should this happen 
automatic interlocks will stop the glassforming process by ceasing the melt feed and removing 
power from the ICV box.electrodes. The same interlocks cause the Main OGTS to be bypassed 
and direct remaining off-gas generated after the process shutdown.through the emergency bypass 
to discharge through the 155-ft stack. This shutdown process is designed to meet the permit 
requirements stated in Part II, Section II.AS. 

To minimize emergency bypass usage the OGTS has been designed to be a very reliable system 
with redundant equipment at key potential failure points (HEP As, HEGAs, Exhaust Fans, etc.). 
For example, the SMFs, although normally operated in sequence, are capable of being bypassed 
so that each can run while bypassing the other. The number of control valves has also been 
minimized to improve reliability. The design of the system meets UBC seismic and code 
requirements, resulting in enhanced quality specifications. Note: As used within this text, any 
reference to the OGTS bypass implies OGTS emergency bypass. 

2.5.1 System Description - Normal Off-Gas 
Treatment System Operation 

The OGTS is operated continuously, which results in a constant air sweep through the liquid 
waste staging tanks and secondary waste storage tanks. During normal operations there are two 
operating conditions for the OGTS: (1) ICY box is being processed and is connected to the 
OGTS and (2) ICV box is not connected to the OGTS. Control during these operating conditions 
is discussed in Section 2.5.8. 

Before the addition of dried waste and processing, the electrodes are connected to the power 
supply and the box vent port and the A WTE vent is connected to the OGTS. The off-gas from 
the melting and cooling process is passed through sintered metal filters before being sent to the 
OGTS wet scrubber skid. Particulates collected by the sintered metal filters are sent back to the 
dryer. 

2-51 
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The filtered off-gas stream from the sintered metal filters is fed to the wet scrubbing system. The 
gas is quenched with a dilute caustic (sodium hydroxide) solution to cool it before entering the 
scrubber, which dynamically removes acidic gases and particulates. After leaving the scrubber, 
entrained moisture in the off-gas stream is removed in a mist eliminator. The scrubbed off-gas 
stream is then cooled in a condenser to remove additional moisture. Additional air is introduced 
to the wet scrubber stream from the vents of the secondary waste storage tanks and from the 
dryer condenser off-gas. The combined air streams enter a second mist eliminator and any 
remaining entrained moisture in the off-gas stream is removed. 

The off-gas stream is then heated to reduce the relative humidity, and filtered through two HEP A 
filter banks in series. After the HEP A filters, the off-gas stream is drawn through a HEGA 
carbon filter, which is used to adsorb any organic compounds and residual radioactive iodine. 
From the HEGA filter, the off-gas stream is drawn through a polishing filter and then through the 
SCR skid. The purpose of the polishing filter is to capture any "break-up" of the carbon filter 
media and prevent the media from entering the SCR skid. The HEP A filter and HEGA filter 
skids have redundancy, with the off-gas ~tream passing through one set of filters and adsorbers, 
while the second set of filters and adsorbers are on stand-by. 

Within the SCR skid, the stream is preheated by an air-to-air heat exchanger and then an electric 
heater, in order to bring the off-gas to the required operating temperature before entering the 
SCR. Anhydrous ammonia that is stored in a liquid ammonia tank is drawn through an atomizer. 
that mixes the vaporized ammonia with ambient air before the stream enters the catalyst bed. As 

. the off-gas passes through the catalyst bed, the NOx within the stream is reacted with ammonia 
in a special catalyst bed to produce water vapor and nitrogen gas. The catalyst bed will also 
provide high efficiency conversion of CO to CO2 in the off-gas stream. The hot off-gas stream 
from the SCR continues through the exhaust side of the air-to-air heat exchanger to preheat the 
incoming off-gas. 

The treated off-gas from the SCR skid is discharged through the exhaust stack by one of two 
parallel off-gas exhaust fans: one operating and the other on stand-by. Before being discharged 
to the atmosphere, the off-gas stack monitoring system will sample the off-gas stream to measure 
and totalize the discharge flow, temperature, and non-radioactive contaminants present such as 
NOx, SOx, CO, HCl, Ch, and total hydrocarbons being exhausted to the atmosphere. Analysis of 
the off-gas stream for radioactive contaminants is performed at two locations: (I) record sample 
for iodine and particulate is collected from the stack and (2) beta and gamma radiation are 
measured just upstream of the SCR. Temperature limitation for the probe used for radiation 
monitoring required relocation of the sample point from the stack (the SCR discharge 
temperature exceeded capability of commercial units). 

The DBVS RD&D permit application included a potential ammonia scrubbing system, indicated 
in Figure B-3 of the application. This system was designated with a "Hold" because it was not 
clear at the time of the application whether or not the ammonia scrubber system would be 
required. Subsequent design and vendor information has determined that an ammonia scrubbing 
system is hot required. The ammonia concentration in the treated off-gas from the SCR will be 
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monitored and the ammonia feed rates to the SCR will be adjusted as needed to ensure that 
ammonia releases remain within limits. The OGTS consists of the following components: 

• · Sintered metal filter #1 (36-N02-019) and sintered metal filter #2 (36-N02-020), 

• Wet scrubber skid (36-D58-002) which consists of the following: 

Quencher (36-N83-034), 

Scrubber Feed Tank (36-D74-052), 

Heat Exchanger (36-D30-046), 

Venturi Scrubber (36-N73-035), 

Mist Eliminator #1 (36-N24-036), 

Scrubber Condenser (36-D10-040), 

Mist Eliminator #2 (36-N24-041), and 

HEPA Filter Heater (36-N84-042). 

• HEP A filter skid (36-D58-114) which consists of the following: 

HEPA Filter#l (36-N02-114A) was 36-N02-043, 

HEPA Filter #2 (36-N02-114B) was 36-N02-045, 

HEP A Filter #3 (36-N02-1 l 4C) was 36-N02-044, and 

HEP A Filter #4 (36-N02-1 l 4D) a new filter. 

• HEGA filter skid (36-D58-109) which consists of the following: 

Carbon Filter #1 (36-N02-064), 

Polishing Filter #1 (36-N02-079), 

Carbon Filter#2 (36-N02-106), and 

Polishing Filter #2 (36-N02-107). 

• SCR skid (36-D58-105) which consists of the following: 

SCR Heat Exchanger (36-D30-077), 

SCR Heater (36-N84-078A and B), and 

SCR Catalyst Bed (36-D59-003). 

• Exhaust fan #1 (36-N31-025) and exhaust fan #2 (36-N31-026), 

• Exhaust stack (36-N26-024), 

o Stack monitoring system, 
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• OGTS bypass which consists of the following skids: 

OGTS Bypass Bleed Skid (36-D58-140), 

OGTS Bypass Filter/Fan Skid #1 (36-D58-138), and 

OGTS Bypass Filter/Fan Skid #2 (36-D58-139). 

2.5.1.1 Sintered Metal Filters (Specification 143643-V-SP-002). Two sintered metal filters 
connected in series filter the particulate emissions frointhe ICV box and A WTE. The 
particulates trapped by the sintered metal filters are returned to the waste dryer using the vacuum 
in the dryer as the motive force. The two sintered metal filters in the series arrangement are 
rated for 99.97 percent efficiency for removing particles above 0.3 microns. Each filter will be 
capable of rejecting material when back-pulsed. The sintered metal filters are normally operated 
in series to achieve the required particulate removal. 

The sintered metal filters are supported by the melt area structure. (Structure described in 
Section 2.4.) 

2.5.1.2 Wet Scrubber Skid Assembly (Specification 145579-D-SP-037). The wet scrubber 
skid consists of the process airflow treatment equipment. The process airflow treatment 
equipment (wet scrubber system), consists of a quencher (36-N83-034), a venturi scrubber 
(36-N73-035), a mist eliminator (36-N24-036), a liquid cooled condenser (26-D10-040), another 
mist eliminator (36 N24-041 ), and finally a HEP A filter heater (36-N84-042). The condenser is 
a finned tube heat exchanger with a chilled water/glycol solution circulated to an air-cooled 
chiller for the condenser cooling source. The HEPA filter heater is an electric resistance heater 
used to heat the off-gas to reduce the relative humidity before the HEP A filter trains. 

The wet scrubber system also contains a scrubber tank (36-D74-052); an off-gas caustic storage 
tank (36-D74-01 O); and a heat exchanger (36-D30-046). The quench solution and scrubber 
solution is pumped from the scrubber tank to the quencher and the scrubber. The quench and 
scrubber solution are piped to the heat exchanger where heat is removed from the solution before 
returning to the scrubber tank. The condenser is a shell and tube heat exchanger with a chilled 
water/glycol solution circulated to an air-cooled chiller for the condenser cooling source. The 
pH level in the scrubber tank is monitored and adjusted by making up caustic from the caustic 
storage tank and bleeding excess solution to the scrubber bleed tanks. 

The off-gas caustic storage tank (36-D74-010) is supplied caustic solution from the 15 percent 
NaOH solution tank (36-D74-113; see Technical Data Sheet 145579-D-DS-058.5 in 
Appendix GS.) The off-gas caustic storage tank is manually filled to achieve a 5 percent NaOH 
solution in the tank. 

The wet scrubber system will be installed in an insulated enclosure. The wet scrubber system 
enclosure will be heated by an electric resistance heater for freeze protection at a minimum of 
40 °F, and cooled for equipment protection by a split system ductless air conditioning system at a 
maximum of85 °F. 
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The secondary containment requirement for the wet scrubber assembly shall be capable of 
containing at least the total capacity of the caustic recirculation system inventory. The wet 
scrubber skid assembly will have leak detection capability and a pump-out port for removal of 
any liquid contained in the skid assembly. The sump will be designed such that 1.5 gal of liquid 
will provide a pool depth of at least 1 in.· The secondary containment shall have a minimum 
1/8-in./ft slope toward the side with the sumps. Leak detection shall provide dry contacts to the 
MCS termination panel or be part of a packaged system alarm status signal. 

The wet scrubber skid will be located on the off-gas treatment equipment c.oncrete 
Foundation #13 as shown on Drawing H-14-106796 in Appendix C5. 

The 15 percent NaOH storage tank is located north of the wet scrubber skid on concrete 
Foundation #22 as shown on Drawing H-14-106800 in Appendix C5. 

A chilled water/glycol solution is provided to the wet scrubber skid condenser from an air-cooled 
scroll chiller and chiller pump skid. The off-gas chiller pump skid consists of a chilled _water 
pump, surge tank, and overflow tank. For information on the off-gas chiller pump skid, see 
Specification 145579-V-SP-011 and Technical Data Sheets 145579-V-DS-0l 1.1 and -011.2 in 
Appendix G5. The air-cooled scroll chiller is a commercial chiller specified in Technical Data 
Sheet 145579-V-DS-0l 2.1 (Appendix G5). The off-gas chiller pump skid and air-cooled chiller 
are located on the Off-Gas Treatment equipment Foundation #13 as shown on Drawing 
F-145579-36-V-0001 in Appendix C5. 

2.5.1.3 HEPA Filter Skid (Specification 145579-D-SP-036). The HEP A filter skid consists of 
two parallel filter trains: one train normally operating and one on standby. The HEP A filter skid 
includes two pneumatically operated butterfly valves (36-HV-309 and 36-HV-313), two round 
duct to rectangular transitions, two inlet test sections, two HEPA filter banks in series 
(36-N02-114A and 36-N02-114B), two combination test sections, two HEPA filter banks in 
series (36-N02-114C and 36-N02-114D), two outlet test sections, ancftwo rectangular to round 
transitions. Each filter train will be configured in a two-high by two-wide filter arrangement to 
accommodate the process flow and be completely assembled on a structural steel frame. 

The HEP A filter skid also contains a condensate collection system consisting of a condensate . 
tank, valved condensate drain lines from each of the HEP A filter train sections, a condensate 
removal pump, and secondary containment. The condensate tank and secondary containment 
will include provisions for level instrumentation. 

The HEP A filter skid assembly will be located on the off-gas treatment equipment concrete 
Foundation #13 as shown on Drawing F-145579-36-V-0001 in Appendix C5. 

2.5.1.4 HEGA Filter Skid (Specification 145579-V-SP-010). The HEGA filter skid consists 
of two parallel filter trains: one normally operating and one on standby. The BEGA filter skid 
includes two round to rectangular transitions, two inlet test sections, two HEGA filters 
(36-N02-064 and 36-N02-106), two combination test sections, two 80-percent polishing filters 
(36-N02-079 and 36-N02-107), two outlet test sections, two rectangular to round transitions, two 
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butterfly valves, and two pneumatically operated butterfly valves. Each HEGA filter train will 
be configured in a two-high by two-wide filter arrangement to accommodate the process flow 
and be completely assembled on a structural steel frame. The purpose of the HEGA filter is to 
adsorb organic compounds and radioactive iodine. The polishing filter will capture carbon 
particles from the HEGA filters, due to filter degradation, to prevent carryover into the SCR skid. 

The HEGA filter skid.will be located on the off.,.gas treatment equipment concrete Foundation #13 
as shown on Drawing F-145579-36-V-0001 in Appendix C5 .. 

2.5.1.5 Selective Catalytic Reduction Skid (Specification 145579-V-SP-001). The SCR skid 
(36-D58-105) will be used to remove the NOx and CO from the off-gas stream. The SCR 
consists of an air-to-air heat exchanger (36-D30-077), used to preheat the off-gas inlet air stream; 
an electric in-line heater (36-N84-078), which is used to heat the off-gas air stream to the 
required catalyst reaction temperature; an SCR unit containing the catalyst bed (36-D59-003), 
used to aid the reaction of the NOx and CO with the ammonia; an ammonia atomizer, used to 
atomize the ammonia in the high-velocity air stream; and an ammonia supply tank (36-D38-008), 
used to store ammonia and supply the ammonia atomizer. 

The SCR skid will be located on the off-gas treatment equipment concrete Foundation #13 as 
shown on Drawing F-145579-36-V-0001 in Appendix C5. The ammonia tank and ammonia 
vaporizer will be located south of the SCR skid on the liquid ammonia storage tank 
Foundation #12 as shown on Drawing H-14-106796. 

2.5.1.6 Exhaust Fans (Specification 145579-V-SP-004). The OGTS includes two exhaust fans 
(36-N31-025 and 36-N3 l-026): one fan operates continuously and the other is on standby. The 
exhaust fans provide the motive force to move the exhaust gases and vapors through the OGTS. 
The exhaust fans are direct drive configuration, centrifugal type. Variable frequency drives will 
be used with the exhaust fans_during start-up. 

The OGTS exhaust fans are located north of the SCR, adjacent to the exhaust stack, on concrete · 
Foundation # 10 as shown on Drawing H-14-106796 in Appendix C5. 

2.5.1.7 Exhaust Stack (Specification 145579-V-SP-005). The OGTS exhaust stack 
(36-N26-024), is designed to disperse the quenched, filtered, and scrubbed off-gas to the 
atmosphere without disturbance to local air conditions. The exhaust stack will also provide the 
location for the stack monitoring system sample probes and air velocity probes. The exhaust 
stack includes lightning protection, ladders, platforms, gas sampling ports, velocity ports, 
drainage ports, support rings, access doors, and supports. The OGTS exhaust stack has a 48-in. 
outside diameter at the base, and a 24-in. outside diameter at its exit, and discharges 155 ft above 
grade. The exhaust stack is shown on Drawings F-145579-36-V-0007 and 36-V-0033 in 
Appendix C5. 

The OGTS exhaust stack is located north of the SCR on concrete Foundation #10 as shown on 
Drawing H-14-106796 in Appendix C5. 
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2.5.1.8 Off-Gas Stack Monitoring System (Technical Data Sheets 145579-F-DS-002.1 and 
145579-F-DS-002.2). The OGTS stack monitoring system will analyze the off-gas stream, 
collect data and samples for regulatory reporting, provide feedback for the performance of the 
OGTS, and provide warnings to personnel in the event of elevated exhaust stack emissions. The 
stack monitoring system consists of the following components: 

• Continuous radiation monitor, 

• Record sampler(s), 

• Continuous gas emissions monitor, 

• Record sampling for stack particulate: P-10 (sub IO-micron particle), 

• Off-gas stack flow measurement, 

• Off-gas stack temperature measurement, 

• Shrouded sample probes, 

• Heat-traced sample transport lines, and 

• Cabinets/enclosures required to house and protect equipment. 

The stack monitoring system shrouded sample probes, stack off-gas temperature measurement, 
and off-gas stack flow measurement devices will be located in the OGTS exhaust stack. The 
radiation record sampler, continuous gas emissions monitor, continuous stack particulate 
collection device, hardware, and software will be located in cabinets at the base of the OGTS 
exhaust stack. 

The OGTS continuous radiation monitor will monitor the off-gas for beta and gamma sources. 
The continuous Radiation- Monitoring System shrouded probes, and flow measurement devices 
will be located in the OGTS duct between the HEGA filter skid and the SCR. The OGTS 
continuous gas emissions monitor will monitor the off-gas. for NOx, SO2, HCI, CO, total 
hydrocarbons, Ch, and NH3, among others. 

2.5.2 System Description - Off-Gas Treatment System Bypass Operation 

The OGTS Bypass System is designed to provide continuous flow through the ICV box to the 
exhaust stack. This system is engaged if flow into the ICV box falls below a target level. Once 
engaged, gases from the process are drawn fro111: the ICV box through HEP A filters and then 
discharged through the Exhaust Stack. Figure 2-1 illustrates this bypass around the Main OGTS 
components. The Bypass System provides a means to protect co-located workers by confining 
toxic gases and discharging the gases through the 155-ft Exhaust Stack. 

To ensure that the Bypass System provides immediate gas flow from the ICV box, one of the two 
fans is always running. Air·is drawn through a HEP A filter, located on a skid near the Melt 
Area. When valves switch the flow path from the Main OGTS to the Bypass System, there is 
still some flow through the HEPA filter, but the majority of the flow is now from the ICV box. 
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This operational approach minimizes the lag time for establishing flow from the ICV box 
through the Bypass System. 

The Bypass System is comprised of the following Components: 

• OGTS Bypass Bleed Skid (36-D58-140), which consists of the following: 

OGTS Bypass Bleed Heater (36-N84-140), 

OGTS Bypass Bleed Pre-Filter (36-N02-135), and 

OGTS Bypass Bleed HEP A Filter (36-N02-134). 

• OGTS Bypass filter/Fan Skid #1 (36-D58-138), which consists of the following: 

OGTS Bypass Pre-Filter #1 (36-N02-136), 

_ OGTS Bypass HEPA Filter #1 (36-N02-131), and 

OGTS Bypass Fan#l (36-N31-130). 

• OGTS Bypass Filter/Fan Skid #2 (36-D58-139), which consists of the following: 

OGTS Bypass Pre-Filter #2 (36-N02-137), 

OGTS Bypass HEPA Filter #2 (36-N02-l 33), and 

OGTS Bypass Fan #2 (36-N31-131). 

The functional and design requirements for the Bypass System are contained in Specification 
145579-V-SP-017 (See Appendix GS). To ensure that power is always available to the Bypass 
System fans, the Bypass System also includes an Uninterruptible Power Supply, Diesel 
Generator, and Automatic Transfer Switch (see Data Sheets 145579-E-DS-013.0l, 145579-D
DS-067.01, and 145579-E-DS-013.02, respectively, in Appendix GS). The condition that 
triggers flow through the BYPass System is discussed in Section 2.5.8.6. This condition also 
triggers other actions that stops the processing of waste (melt power is switched off, waste feed 
from the dryer stops, and the drying of waste stops). These additional actions are discussed in 
Sections 2.4 and 2.6. 

2.5.3 Location 

The OGTS is located throughout the DBVS site. The OGTS extends from the inlets for the 
A WTE and ICV box, to the sintered metal filters and then north and west to the wet scrubber 
skid, which is oriented east to west. The OGTS proceeds west through the HEP A filter skid, 
HEGA filter skid, and the SCR skid, before running north to the exhaust fans and exhaust stack. 
Vents from the Liquid Waste Staging and Secondary Waste Storage Tanks are tied into the 
OGTS at locations prior to, and into, the Wet Scrubber Skid. The OGTS site layout is shown on 
DrawingsF-145579-36-V-0001, -0002, -0003, -0004, -0005, -0006, -0007, and-0008 in 
Appendix CS. 
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2.5.4 Calculations 

The OGTS equipment will be analyzed and designed in accordance with ASME AG-1. The 
calculations will demonstrate that equipment will withstand applied loads without loss of 
integrity or release of radioactive/hazardous material. The structural analysis requirements for 
the different OGTS components are identified in the specifications (Appendix G5). Foundation 
calculations for all of the off-gas components, with the exception of the off-gas stack foundation, 
have been reviewed and approved as part of the foundation submittal for site improvements. 

Mechanical calculations performed for the OGTS will be prepared in accordance with 
requirements in ASME AG-1, B31.3, or ASME STS-la-2003 as contained in the specifications. 
Calculations will include the following areas as applicable: 

• Pipe/housing wall thickness calculations for pressure; 

• Stress calculations for sustained loads because of pressure, dead load, and any 
other sustained loads; 

• Stress calculations for displacement stresses, such as thermal loads; and 

• Stress calculations for occasional load such as pressure, dead weight, other 
sustained loads, and earthquake loads. 

Stress calculations for the interconnecting ductwork from the AWTE to the inlet of the exhaust 
stack are contained in 145579-V-CA-005 (see Appendix AS). Stress calculations for the 
interconnecting ductwork associated with the Bypass System are contained 145579-B-CA-023 
(see Appendix A5). Calculation 145579-V-CA-005 evaluates the ductwork against the 
requirements from ASME AG-1. 

Mechanical calculations will also account for compatibility of the selected material components 
with the waste material to be handled, and assess if an allowance is required for corrosion, or 
other wear (such as erosion), in the design of the system. Additional calculations that may be 
performed, if applicable for the assembled system, include: pump sizing, valve actuator sizing, 
and wear allowances. 

A material balance calculation (Calculation 145579-A-CA-004) for the overall DBVS process 
was discussed in Section 2.2.3.2. This calcul_ation covers the OGTS for normal operations. 
Pressures in the OGTS components and ductwork are contained in Calculations 
145579-D-CA-061 and 145579-D-CA-056 (for Bypass System) (see Appendix AS). The 
estimated loading for the carbon filters on the HEGA Filter Skid is contained in 
Calculation 34005-CA-0001 (See Appendix AS). 

2.5.5 Tank System Sketches 

2.5.5.1 Wet Scrubber System Skid Tanks. The wet scrubber system includes one circulation 
tank (36-D74-052) and an off-gas caustic storage tank (36-D74-0l 0). The circulation tank 
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contains the solution for the scrubbing and quenching of the process air stream. The wet 
scrubber caustic solution tank contains a 5 percent NaOH solution to maintain the circulation 
tank pH. Details for the tanks will be developed by the fabricator based on specification 
requirements and process equipment needs. 

The off-gas caustic storage tank (36-D74-010) is fed from the 15 percent NaOH solution tank 
(36-D74-113) which is a double-walled chemical storage tank. 

2.5.5.2 HEP A Filter Skid Condensate Tank. The HEP A filter assembly skid includes a 
condensate tank with secondary containment. Details for the tank and containment will be 
developed by the fabricator based on specification requirements and process equipment needs. 

2.5.6 Design Codes and Standards 

The design codes and standards that apply to the OGTS are identified in Table 2-8 below . 
.Applicable and relevant portions of the design codes and standards are flowed down into the 
specifications, drawings, and calculations. See Section 3.0 for complete reference information. 

Table 2-8. Design Codes and Standards for the Main Off-Gas 
Treatment System. (2 sheets) 

lOCFR 830 
10 CFR835 
29 CFR 1910 
40CFR264. 
40 CFR 60 
40 CFR 61 
47 CFR 15 
AATCC Test Method 27 
AISC (Allowable Stress Design) 
AISC (Load and Resistance 

Factor Design) 
ANSI C63.16 
ANSI FCI 70-2 
ANSI Yl4.l 
ANSIY14.5M 
ANSI/ASHRAE 87.1 
ANSI/HI 3.1-3.5 
ANSI/HI 3.6 
ANSI/HPS Nl3. l 
ANSI/HPS N4 l.l 8 
ANSI/HPS N317 
ANSI/HPS 
N323ANSI/IESNA RP-7 
ASCE 4-98 
ASCE 7-98 
ASHRAE Fundamentals Handbook 
ASMEAG-1 

ASNT SNT-TC-lA 
ASTM A 480/ A 480M 
ASTM A 516/A 516M 
ASTMD2854 
ASTMD2862 
ASTMD3803 
ASTMD 1056 
ASTMF436 
ASTM A 105/ A 105M 
ASTMA 106 
ASTMA 108 
ASTMA 176 
ASTM A 182/A 182M 
ASTM A 193/A 193M 
ASTM A 194/A 194M 
ASTM A 234/ A 234M 
ASTM A 240/ A 240M 
ASTMA269 
ASTMA276 
ASTMA307 
ASTM A 312/A 312M 
ASTMA325 
ASTMA354 
ASTM A 36/A 36M 
ASTM A 403/ A 403M 
ASTM A500 
ASTM A 53/ A 53M 
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DOE/RL-92-36 
DOE-HDBK-1169 
ERDA 76-21 
HNF-2962 
HNF-SD-GN-ER-50 I 
IEC 61000-4-2 
IEEE C62.41 
IEEE C62.41.l 
IEEE C62.41.2 
IEEE Std 141 
IEEE Std 142 
IEEE Std 242 
IEEE Std 519 
IEEE Std C37.90.2 
IESNAHB-9 
IP-2 
ISO 668 
ISO 1161 
ISO 1496-2 
MSS SP-67 
MSS SP-72 
MSS SP-82 
NEMAMG-1 
NEMAMG-13 
NFPA90A 
NFPA 91 
NFPA 70 
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Table 2-8. Design Codes and Standards for the Main Off-Gas 
Treatment System. (2 sheets) 

ASMEB31.l 
ASMEB31.3 
ASMEN509 
ASMEN510 
ASME STS-la-2003 
ASME B&PV Code 

Section IX 
Section VIII 

ASMEB16.5 
ASMEB16.9 
ASMEBI6.ll 
ASMEB18.2.l 
ASMEB18.2.2 
ASMEB30.20 
ASMEB31.3 
ASME NQA-1, 1994 
ASMEPCC-1 

2.5.7 Waste Assessment 

ASTMA563a 
ASTMA569 
ASTMC518 
ASTMD380 
ASTMD991 
ASTMD 1621 
ASTMD1622 
ASTME285 
ASTME84 
ASTME96 
ANSI/AWS Dl.3-98 
AWS D9.1/D9.IM:2000 
AWSD9.l 
AWS Dl.1/Dl.IM 
AWSDI.6 
AWS QC-I 

RPP-8530 
RPP-17403 
SAEJ429 
SAEJ534 
TFC-ENG-STD-06 
TFC-ENG-STD-21 
UBC, 1997 
UL508A 
UL900 
UL-listed 
WAC 173-303-640 
WAC 173-460 
WAC 246-247 

The off-gas air stream properties expected to be encountered by the OGTS are summarized in 
Table 2-9. 

Table 2-9. Air Stream Properties Entering OGTS Components. 

SO2 (ppmV) 721 

NO, (ppmV) 69,951 

HCI (ppmV) 
HEGA = high-efficiency gas adsorber. 
HEP A = high-efficiency particulate air. 
ppbM = parts per billion by mass. 

70 

72 

6,930 

7 
ppmV 
TRU 
w.g. 

2 

6,125 

0.15 
parts per million by volume. 
transuranic. 
water gauge. 

I.I 

3,425 

0.08 

The OGTS is capable of handling the gases, vapors, and particulates expected to be entrained in 
the off-gas. The OGTS is also capable of handling the pressures and temperatures expected to be 
encountered during operation, standby, and off-normal conditions. 
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2.5.8 Controls 

Controls for the Main OGTS stream, Bypass System, pressure control, and an overview of the 
interlock philosophy for the OGTS are described in the following sections. Reference to specific 
instrumentation and loop diagrams are provided to assist the reader; however, it should be noted 
that these "currently assigned identification numbers" may change as detailed fabrication 
information is received from the suppliers of equipment. 

· Figure 2-1 provides an overview of the OGTS and the interface of the OGTS with various DBVS 
systems. Details for the systems that interface with the OGTS are discussed in Sections 2.1, 2.2, 
2.3, 2.4, and 2.6. The OGTS is a constant-volume system. The primary exhaust fan will operate 
continuously at a fixed revolution per minute, except during start-up when a variable :frequency 
drive is used to ramp the fan to its normal operating condition. The stand-by fan will operate at 
the same conditions as the primary fan if the primary fan fails to provide operational flow and 
pressure. System flow is balanced using HEP A-filtered ambient air inlets at various locations 
before the final HEP A filter skid, and SO-percent efficient (medium efficiency) filtered ambient 
air inlets downstream of the HEP A filter skid as shown on Figure 2-1 and the P &IDs. The 
OGTS is designed for pressures as stated in specifications and data sheets (see Appendix GS). 
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Figure 2-1. Main Off-Gas Treatment System Overview. 
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During ICV melt operations, the following OGTS components will be in operation: 

1. Sintered metal filters number 1 and number 2 (36-N02-019 and 36-N02-020); 

2. Wet scrubbing system consisting of the quencher (36-N83-034), dynamic scrubber 
(36-N73-035), mist eliminator #1 (36-N24-036); scrubber condenser (36-Dl 0-040); 

3. The mist eliminator (36-N24-041 ); 

4. The HEP A filter heater (36-N84-042); 

5. One bank ofHEPA filters (two HEPA filters in series); 

6. One bank of HEGA and polishing filters; 

7. The SCR unit; 

8. One exhaust fan; 

9. The stack monitoring system; and 

10. One bypass filter/fan system. 

During normal operating conditions (both during melting and when an ICV box is not located 
under the A WTE) the damper for air inlet 36-NO2-022 is adjusted to maintain a volumetric flow 
rate through the SCR and to reduce the concentration ofNOx to the SCR design limits 
(36-HV-504). Dampers for air inlet filters 36-NO2-101 and 36-NO2-l 02 are adjusted to provide 
a constant gas stream flow entering the wet scrubber skid (see 36-FV-016 on Drawing 
F-145579-36-A-0099 in Appendix D5). The damper 36-TV-014 for inlet filter 36-NO2-049 is 
normally closed. If the temperature entering the Sintered Metal Filter exceeds 572 °F, the inlet 
filter damper will modulate open to maintain a maximum of 572 °F to the SCR Sintered Metal 
Filter (See 36-TV-014 on Drawing F-145579-36-A-0099 in Appendix D5). 

When an ICV box is not located under the A WTE, these dampers (along with the damper for 
36-NO2-093 [36-FV-331 on DrawingF-145579-36-A-0102 in Appendix D5]) are adjusted to 
maintain the volumetric flow rate through the OGTS. The other ambient air inlet filters shown 
on Figure 2-1 do nof have dampers; the inlet flow is dictated by the static pressure in the system 
(i.e., a slight negative pressure in the Liquid Waste Staging Tanks draws air into the tanks and 
then through to the OGTS). The ICV Box is moved after processing is complete and gas 
emissions cease. Before the ICV Box is disconnected from the A WTE, the low ICV Inlet Air 
Flow interlock is disabled (using a key switch) because it is not required when there are no 
emissions from the process (see Section 2.5.8.6). Disabling the interlock prevents the gas flow 
from transferring from the Main OGTS to the Bypass System. 

The Main OGTS is designed to utilize redundancy to ensure treatment is available for the 
generated off-gas stream from the DBVS process. Active monitoring at various locations allow 
for data trending, providing operators feedback on the performance of various OGTS 
components. This data also allows for actions to be taken prior to alarms at the OGTS exhaust 
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stack. Actions that may be taken include slowing the ICV process (reduction of source term), 
switch to redundant or back-up systems, and adjustment of operating parameters. Appropriate 
reporting and on-site responses will be performed in the event of stack alarms. 

2.5.8.1 Sintered Metal Filter Controls. Particulates collected by the OGTS from the melt are 
impinged on the sintered metal filters, causing the pressure drop across the filters to increase. 
Compressed air, controlled by a timer, is used to back-pulse all of the sintered metal filter 
elements. The time period between back-pulses may be adjusted based on the trend of the 
pressure drop across the sintered metal filters. The particulates are collected at the bottom of the 
sintered metal filter housing. These particulates are then returned to the dryer, using vacuum 
from the dryer as the motive force and bleed air, for incorporation into the next batch of material 
for the melt. For instrumentation see P&ID F-145579-36-A-0099 in Appendix D5. The control 
philosophy for return of collected particulate to the dryer is discussed in Section 2.2.7.3. 

The temperature entering the sintered metal filters will be controlled by bleeding ambient air 
through valve 36-TV-014, controlled by 36-TE-014. 

2.5.8.2 Wet Scrubber Skid Controls. The off-gas from the sintered metal filters is routed 
through a quencher, scrubber, and mist eliminator. The quencher and scrubber remove acid 
gases by circulating a dilute caustic (sodium hydroxide).solution through the quencher and· 
scrubber. The caustic solution is circulated from a scrubber tank that has controls to maintain pH 
level and scrubber tank bleed off The caustic make-up solution valve (36-L V-119) is used to 
control flow into the tank and is closed automatically upon high tank level alarm, to prevent the 
tank from overfilling. For instrumentation see P&ID F-145579-36-A-0l 00 and -0102 in 
Appendix D5. 

The dilute caustic solution is supplied from a "day-use" tank located inside the wet scrubber skid 
(36-D74-010 as shown onDrawingF-145579-36-A-0102 in Appendix D5). As dictated by 
processing conditions, caustic solution is added to the scrubber tank to maintain the scrubber 
tank solution in a basic pH range (to be developed during full-scale testing with nonregulated 
material). Control of pH is achieved by the amount of caustic allowed into the tank from valve 
36-L V-119. The day-use tank provides two functions: (1) allows the wet scrubber system to be 
self-contained and (2) allows for the flexibility to further dilute the caustic solution if required. 
If dilution is required, filtered water is added to the tank until a target density (measured by 
36-DE-225) is achieved. A mixer (36-D57-095) is provided in the tank to ensure a homogeneous 
solution. 

The day-use tank receives a 15 percent sodium hydroxide solution from tank 36-D74-113. Tank 
36-D74-113 is sized to contain sufficient 15 percent sodium hydroxide solution for a single box 
campaign. The off-gas from the wet scrubber is then cooled by the condenser; the off-gas 
temperature leaving the condenser is controlled by modulating the chilled water/glycol flow 
through the condenser. The off-gas passes through the mist eliminator and then to the heater. 

The heater is controlled by the entering (36-TE-307A) and leaving air temperature 
(36-TE-307B), to maintain a minimum 40 °F rise in off-gas stream temperature, or a maximum 
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leaving air temperature of200 °F. A temperature controller (36-E02-042C) modulates the 
capacity of the heater through a silicon-controlled rectifier that varies the current through the 
heating elements. The wet scrubber skid leaving air temperature is indicated by 36-TE-308. The 
40 °F rise in off-gas stream: temperature is to protect the downstream HEP A and HEGA filter 
skids from condensation. Insulation will be placed on the ductwork connecting to these skids. 
Insulation will also be placed on the housings themselves (see Specifications 145579-D-SP-036 
and 145579-V-SP-O 10 in Appendix GS). The upper temperature is based on the limit for the 
HEP A filters. 

Within the wet scrubber skid, the temperature of the scrub solution is controlled via 36-TV-113 
Chilled Water supply valve to heat exchanger HX-001. Feedback is based on the temperature as 
read by 36-TE-113. The water/glycol solution provided to the wet scrubber skid condenser and 
heat exchanger is pumped to the components by the off-gas chiller pump skid and cooled by an 
air-cooled scroll chiller. The temperature in the water/glycol loop is maintained by controls 
integral to the chiller. The chiller modulates capacity to maintain leaving water/glycol 

. temperature based on the return water/glycol solution temperature. Large swings in the return 
water/glycol solution temperature are reduced using the surge tank to moderate the return ·water 
temperature. The surge tank includes Low level measured at 36-LSL-816. The chilled water 
system expansion tank includes a high level alarm measured at 36-LSH-819 and low level alarm 
measured at 36-LSL-820. For instrumentation see P&ID F-145579-36-A-0106 in Appendix D5. 

2.5.8.3 HEP A Filter and HEGA Filter Skid Controls. The off-gas from the wet scrubber skid 
is routed through one of two HEP A filter and HEGA filter trains; the second train is on standby. 
The differential pressure entering the HEPA filter skid is monitored by 36-PDIT-312. In 
addition, each HEP A filter, carbon adsorber, and polishing filter is monitored for differential 
pressure (36-PDIS-311, 36-PDIS-315, 36-PDIS-317, 36-PDIS-335, 36-PDIT-327, 36-PDIT-332, 
36-PDIT-333, and 36-PDIT-334). Upon a high differential pressure alarm (indicating a plugged 
filter) or on a low differential pressure alarm (indicating a potentially breached filter), the 
standby HEPA filter/HEGA filter skid train will be lined up by opening valves 36-HV-313 and 
36-HV-314, then the operating filter train will be valved out using 36-HV-309 and 36-HV-314. 
The temperatures entering each HEPA filter train (36-TE-340 and 36-TE-344) and exiting 
(36-TE-343 and 36-TE-347) are also monitored. 

The HEP A filter skid controls monitor leak detection in the condensate collection tank secondary 
containment, and at each HEPA filter housing at 36-LSH-318, 36-LSH-319, 36-LSH-320, and 
36-LSH-321. Ifliquid is detected in a HEPA filter housing, a switch is made to the standby 
train. When appropriate, the drain valves on the affected housing train are opened and the tank 
vent opened to drain liquid into the condensate collection tank. This liquid is pumped from the 
collection tank to a container using the local station at the skid. 

Between the final HEP A filter and before the HEGA filter, each filter train will include a heat 
detector to provide fire detection in the ductwork (see Drawing F-145579-00-E-0082 in 
Appendix C5). Each heat detector will be an approved rate of rise detector connected to the fire 
alarm control panel. 
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The discharge from the HEGA filter skid includes temperature monitoring at 36-TE-316, 
pressure monitoring at 36-PIT-325, and monitoring for total hydrocarbons at 36-AE-328. 

For instrumentation on the HEPA filter skid and HEGA filter skid see P&ID F-145579-36-A-0107 · 
in Appendix D5. 

Between ICV container melts, the HEGA filter in the operating train will be valved-out and the 
remaining capacity of the carbon filter will be analyzed .. The analysis will be used to trend the 
carbon filter loading to assure that the filter is changed by the time the filter reaches 50 percent 
of total adsorbance capacity for organics. 

2.5.8.4 Selective Catalytic Reduction Unit Controls. The off-gas from the HEP A 
filter/HEGA filter skid proceeds to the SCR unit. Before entering the SCR unit, ambient air is 
mixed with the off-gas stream to reduce the concentration ofNOx to meet the requirements of the 
SCR. The entering temperature is monitored by 36-TE-505 and the entering NOx concentration 
is monitored by 36-AE-503. The MCS adjusts air inlet valve 36-HV-504 to control the NOx 
concentration entering the SCR. Level of control is limited by the required flow rate of upstream 
.components. Valve 36-HV-504 is interlocked with the ICV Low Air Inlet Flow trip to isolate 
the OGTS ducting. 

The off-gas is pre-heated with an air-to-air heat exchanger. The off-gas that has been heated and 
treated is routed through the air-to-air heat exchanger to recover the energy from the treated air 
before the additional heating required for the off-gas stream for NOx removal in the SCR unit. 
The temperature downstream of the air-to-air heat exchanger is monitored by 36-TE-506. The 
mixed air is reheated by an electric heater to the SCR bed's operating temperature. The heater is 
modulated by temperature controller 36-E02-108 to maintain the off-gas downstream 
temperature through a silicon control rectifier that varies the current through the heating 
elements. 

The off-gas passe~ through the SCR bed which consists of a multi-pass catalyst bed where 
ammonia is injected into the air stream. Anhydrous ammonia is fed from a storage tank and 
mixed with heated ambient air and injected into a venturi within the SCR bed (flow is regulated 
based on NOx concentration at the SCR outlet). The SCR bed will consist of a multi-pass 
catalyst bed to provide high-efficiency removal of NOx and CO. The off-gas on the discharge of 
the catalyst bed is monitored for temperature by 36-TE-510, ammonia slip by 36-AE-509, and 
NOx concentration by 36-AE-508 .. The treated off-gas stream is routed through the air-to-air 
heat exchanger where the off-gas leaving air temperature is monitored by 36-TE-511 and then 
routed to the exhaust fans and out the exhaust stack. 

Control of ammonia is automatically controlled based on NOx levels as read by AE-508 and 
ammonia concentration as read by AE-532. The balance is to add just enough ammonia to 
decrease the NOx levels but not add any more than is effective at lowering this level. In 
addition, should ammonia concentration reach an unacceptable level, the ammonia feed valve 
36-HV-407 is interlocked closed. Additionally, 36-HV-407 is also interlocked with high area 
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ammonia concentration as detected by AE-414. For instrumentation, see P&ID 
F-145579-36-A-0103 in Appendix D5. 

2.5.8.5 Exhaust Fan Controls. The exhaust fans are controlled by the MCS via operator 
initiated start and stop commands. The redundant exhaust fan is started up and placed into 
service should the primary exhaust fan experience High- fan motor vibration level, High- fan 
bearing temperature, or motor low speed. 

The temperature and pressure of the off-gas stream is measured downstream of the exhaust fans 
prior to entering the stack at 36-TE-522 and 36-PIT-521. For exhaust fan instrumentation see 
P&ID F-145579-36-A-0103 in Appendix D5. 

2.5.8.6 Interlock Philosophy. A single type of interlock is shown on the P&ID drawings 
associated with the OGTS. Safety Hardwired Interlocks consist of those interlocks that are 
necessary to prevent or mitigate a hazard that, if not addres~ed, could lead to a safety event. This 
event could be a release of radiological or hazardous gases. For the OGTS system, interlocks are 
shown in Table 2-10 and discussedin greater detail below. 

• 1-6 switches flow from the Main OGTS to the Bypass System by closing valves 
(35-HV-l 14'and 35-HV-l 15) and opening a valve (36-HV-901) as shown on 
P&ID F-145579-35-A-0100. 

• 1-6 will close the ammonia isolation feed valve (36-HV-407) shown on P&ID 
F-145579-36-A-0l 03. This prevents the potential for higher concentration of 
ammonia and air due to a low air flow condition, which in tum precludes a 
flammable gas mixture. 

• 1-8 closes air bleed dampers_ on P&ID Drawings F-145579-36-A-0099, 
F-145579-36-A-0102, and F-145579-36-A-0103. This interlock ensures that the 
Main OGTS is isolated when the OGTS bypass is initiated. Isolation protects the 
workers from the potential of escaping NOx gases in occupied areas . 

. • 1-10 shuts the ammonia isolation feed valve (HV-407) shown on P&ID 
F-145579-36-A-0103 based on concentration of ammonia exceeding the set point 
in the process piping or exceeding the life safety limit in the general airspace 
(i.e., leak from the system). Ammonia has a lower flammability level at 
approximately 16 percent in air, levels will be limited to 1/4 LPL (4 percent) or to 
the lowest value suitable for the proper operation of the SCR. Air detection of 
ammonia will detect levels less than 25 ppm for personnel safety. Either detection 
about set point will immediately isolate the ammonia source from the storage 
tank. In any situation, any residua] ammonia in the system will be swept by either 
the main off-gas ventilation fans or the bypass fans from the SCR. 

• I-11 shuts down the exhaust fan on high vibration (see 36-VS-025 and 36-VS-026 
on P&ID F-145579-36-A-0103 in Appendix D5). The setting on the switch will 
be higher than the alarm settings for 35-VE-515 and 36-VE-518; the purpose of 
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the switch is to protect the ductwork and fan housing from damage due to 
excessive vibration. 

Table 2-10. Selected Main Off-Gas-Treatment System Interlocks. 

Low ICV™ Inlet Air Flow (35-FE-l 12) from 
Drawing F-145579-35-A-0100. Note that two out 
of three flow elements must alarm low to trigger 
event. 

Low ICV™ Inlet Air Flow (35-FE-112) from 
Drawing F-145579-35-A-0100. Note that two out 
of three flow elements must alarm low to trigger 
event. 

High Ammonia concentration in process 
(36-AE-414) or worker area (36-AE-532) (see 
Drawing F-145579-36-A-0103). 

High fan vibration (36-VS-025 and 36-VS-026) 
(see Drawing F-145579-36-A-0103) 

1-6 

1-8 

1-10 

I-11 

Directs flow through Bypass System by: 

• Closing valves leading to the Main 
OGTS (35-HV-114 and 35-HV-115 on 
Drawing F-144579-35-A-100). 

• Opening valve leading to Bypass 
System (36-HV-901 on Drawing 
F-145579-35-A-0100). 

Stops Ammonia feed by: 

• Closing valve 36-HV-407 (see Drawing 
F-145579-36-0103). 

Isolates the Main OGTS Inlet Air points by: 

• Closing inlet air valves 36-TV-014 and 
36-FV-016 (see Drawing 
F-145579-36-A-0099). 

• Closinginletairvalve36-FV-331 (see 
Drawing F-145579-36-A-0102). 

• Closing inlet air valve 36-HV-504 (see 
Drawing F-145579-36-0103). 

Stops Ammonia feed by: 

• Closing valve 36-HV-407 (see Drawing 
F-145579-36-0103). 

Shuts down fan associated with vibration 

• 36-VS-025 shuts down 36-N31-025 

• 36-VS-026 shuts down 36-N31-026 

Note that normal MCS control sequences (and those for normal protection of equipment) are not 
shown so as to reduce drawing clutter and focus on significant interlocks. Normal control 
functions are presented to the MCS operator on the operating system computer screens. 

2.5.9 Secondary Containment and Leak Detection Description 

2.5.9.1 Sintered Metal Filters. The sintered metal filters are maintained under a negative 
pressure to assure that if the housing leaks, that material will remain within the housing and the 
OGTS. The sintered metal filters have no secondary containment or dried waste leak detection. 
In lieu ofleak detection, the filters are pressure tested before installation, tested as part of an 
overall system check, and will be periodically inspected. 
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2.5.9.2 Wet Scrubber System Skid Tanks. The secondary containment will be designed into 
the wet scrubber system enclosure. The secondary containment will be designed to hold the 
capacity of the recirculation system inventory and will include a sump designed such that 1.5 gal 
of liquid will create a pool depth of at least 1 in. The enclosure will be designed to slope toward 
the sumps. The systems leak detection will include dry contacts to connect to the MCS 
termination panel. 

2.5.9.3 HEPA Filter Skid Condensate Tanks. Liquid level measurement in the secondary 
containment will provide an alarm and indication that the primary condensate tank has failed. 
Secondary containment is provided due to a lack of specific information as to which, if any, 
hazardous constituents will condense from the air stream at this point in the process. 

2.5.10 Corrosion Assessment 

The design of the tanks for the wet scrubber system, HEP A filter assembly, and the SCR unit 
ammonia tank has not been completed at this time. The technical specifications require the 
design engineer to select materials and components to be compatible with the expected chemical 
composition, temperature, and state of the waste streams in contact with the tanks. When these 
tanks are designed, the design submittals will be provided for an independent corrosion 
assessment. 

An independent corrosion expert has reviewed the specifications and has identified concerns 
associated with the selection of some materials of construction and identified potential corrosion 
under insulation issues. The planned actions to address this, and other items noted in the 
corrosion review, are described in a response letter to the corrosion expert (see Appendix HS). 
Changes have made to the OGTS since the initial corrosion reviews performed in 2005. These 
changes have been reviewed by the independent corrosion expert (recent corrosion review is 
provided in Appendix H). · 

2.5.11 Inspection Schedule 

Inspection and certification of the sintered metal filters, wet scrubber skid, HEP A filter skid, 
HEGA filter skid, SCR skid, exhaust fans, and exhaust stack will be performed at the supplier's 
facility to ensure they comply with the design requirements. Additional inspection and 
certification will be performed to verify they have been properly installed before placing them 
into service by an IQRPE or a representative of the IQRPE. An inspection/certification report 
will be submitted to the Ecology documenting the inspection results. 

Additionally, before placing the tank systems into service, the wet scrubber skid and the HEP A 
filter skid- tanks will be inspected by a qualified, independent installation inspector or an IQRPE 
for structural damage and for proper installation. This individual is responsible for certifying to 
Ecology that the OGTS tanks were properly installed. The inspection will include the following: 

• Evaluation of welds to verify no cracking or lack of fusion; 
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• Confirmation that no punctures, scrapes of protective coatings, cracks, corrosion, 
or other structure damage are present; 

• Performance of tank tightness test to verify no leaks are present and that pressure 
or vacuum did not change beyond specifications over the test period; 

• Verification of the protection of ancillary equipment against physical damage and 
stress; and 

• Installation inspection that conform to consensus-recognized standards including 
the documentation of findings and corrective actions documented in a 
post-inspection report. 

The need for an integrity inspection will be determined by the Owner/Operator in accordance 
with Permit condition IV.A.8.d.i Installation Assessment 

2.5.12 Installation Assessment 

At the time of the writing of this document, site grading has been completed and a number of the 
concrete foundations place. The structural calculation for the slabs (listed in Appendix A5) have 
been reviewed and approved. All of the OGTS components are located on concrete foundations. 
General Arrangement Drawing F-145579-36-V-0001 illustrates the projected completed 
assembly of the installed OGTS equipment on the DBVS site and the interface with other 
systems (see Appendix C5). Finer views of areas of the DBVS site with OGTS components are 
shown on drawings F-145579-36-V-0002, 36-V-0003, 36:.V-0004, 36-V-0005, 36-V-0006, 36-
V-000736-V-0008, 36-V-0016, 36-V-0019, and 36-V-0021. Refinement of the drawings and 
development of installation details will be performed as detailed drawings and installation 
instructions from equipment suppliers are received. The modular nature of the OGTS will 
facilitate installation of the system through the minimization of the number of pieces of 
equipment that require placement and number of field connections. 

An assessment of the installation of the OGTS will be performed during the actual installation on 
site and will include an independent inspection of the following activities by an IQRPE or a 
Qualified Installation Inspector: 

• Visual inspection and pressure testing; 

• Placement of anchor bolts; 

• Placement of the shop-fabricated/installed tanks; 

• Installation of the Sintered metal filters, wet scrubber system skid, the HEP A filter 
skid, HEGA filter Skid, SCR skid, -exhaust fans, exhaust stack, and other 
ancillary equipment; and 

• Tightness testing before placing the system into service. 
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Upon completion of the final installation, an inspection report documenting the results of the 
tank system installation will be prepared by the IQRPE or a Qualified Installation Inspector. The 
inspection results will be documented in the report and included in the Operating Record. This 
record will be accessible at the DBVS and will contain: 

1. · An as-built site plan; 

2. An as-built drawing set of the installed OGTS; 

3. Inspection notes, photographs, and any other material used to document inspection 
activities; 

4. Documentation of any defects discovered; 

5. Documentation of tightness testing results; 

6. A signed and dated statement certifying the corrosion protection system (if installed); and 

7. A statement signed by the IQRPE certifying the proper installation of the OGTS 
tank systems. 

The assembled system will undergo testing as a subsystem and as part of the integrated complete 
DBVS facility. Subsystem testing that may be performed include chilled water supply operation 
and flow to the wet scrubber, balandng of flow using the air inlet control valves, verification of 
flow from connected peripheral systems (liquid waste staging tanks, secondary waste storage 
tanks), and pressure monitoring at multiple locations under OGTS flow conditions. Specific 
instrumentation and systems that will also be checked include, remote actuation of valves, local 
activation of HEPA Skid valves, and ability to shutdown equipment remotely (such as the chilled 
water pump skid and wet scrubber skid). Complete DBVS facility integrated performance 
testing are projected to involve the use non-contaminated, non-regulated test materials for 
functional testing of the assembled system. 
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ANSI/AWS D1 .3-98, Structural Welding Code-Sheet Steel, American Welding Society, 
Miami, Florida. 

A WS D1 .6, Structural Welding Code-Stainless Steel, American Welding Society, 
Miami, Florida. 

AWS QC-1, Standard for AWS Certification of Welding Inspectors, American Welding Society, 
Miami, Florida. 

Bagaasen, L.M., J.H. Westsik, Jr., and T.M. Brouns, 2005, Waste-Form Qualification 
Compliance Strategy for Bulk Vitrification, PNNL-15048, Pacific Northwest National 
Laboratory, Richland, Washington. 

3-7 



RPP-24544REV Id 

CH2M HILL, 2004, Initial DBVS Design Site Improvement Package, RPP-22537, Revision 0, 
Prepared by AMEC Earth & Environmental, Richland, Washington, and AMEC · 
Americas Limited, Trail, British Columbia under document number 143643-G-RP-001, 
for CH2M HILL Hanford Group, Inc., Richland, Washington. 

DOE-HDBK-1169-2003, DOE Handbook- Nuclear Air Cleaning Handbook, V .S. Department 
ofEnergy, Washington, D.C. 

DOEIRL-92-36, Hanford Site Hoisting and Rigging Manual, U.S. Department of Energy, 
Richland, Washington. 

Fuller, P., 2004, Hydraulic Fluid Compatibility with TraceTekLeakDetection System and 
Mini-Probe, RPP-19524, Revision 1, CH2M HILL Hanford Group, Inc., Richland, 
Washington. 

HNF-2962,A List ofEMI/EMC Requirements, Revision 0, Numatec Hanford Corporation for 
Fluor Daniel Hanford, Inc., Richland, Washington. 

HNF-SD-GN-ER-501, Natural Phenomena Hazards, Hanford Site, Washington, Revision lB, 
Westinghouse Hanford Company, Richland, Washington. 

IEC 61000-4-2, Electromagnetic Compatibility (EMC)- Part 4-2: Testing and Measurement 
Techniques - Electrostatic Discharge Immunity Test, International Engineering 
Consortium, Chicago, Illinois. 

IEEE Std C2, National Electrical Safety Code, Institute of Electrical and Electronics Engineers, 
New York, New York. 

IEEE C62.41, IEEE Recommended Practice on Surge Voltages in Low-Voltages AC Power 
Circuits, Institute of Electrical and Electronics Engineers, New York, New York. 

IEEE C62.41.l, IEEE Guide on the Surge Environment in Low-Voltage (1000 Vand Less)AC 
Power Circuits, Institute of Electrical and Electronics Engineers, New York, New York. 

IEEE C62.4 l .2, IEEE Recommended Practice on Characterization of Surges in Low Voltage 
(1000 V and Less) AC Power Circuits, Institute of Electrical and Electronics Engineers, 
New York, New York. 

IEEE Std C3 7 .90.2, IEEE Standard for Withstand Capability of Relay Systems to Radiated 
Electromagnetic Interference from Transceivers, Institute of Electrical and Electronics 
Engineers, New York, New York. 

IEEE Std 141, IEEE Recommended Practice for Electric Power Distribution for Industrial 
Plants, Institute of Electrical and Electronics Engineers, New York, New York. 

3-8 



RPP-24544REV ld 

IEEE Std 142, IEEE Recommended Practice for Grounding of Industrial and Commercial Power 
Systems, Institute of Electrical and Electronics Engineers, New York, New York. 

IEEE Std 242, IEEE Recommended Practice for Protection and Coordination of Industrial and 
Commercial Power Systems, Institute of Electrical and Electronics Engineers, New York, 
New York. 

IEEE Std 519, Recommended Practices and Requirements for Harmonic Control in Electrical 
Power Systems, Institute of Electrical and Electronics Engineers, New York, New York. 

IESNA HB-9, IESNA Lighting Handbook, 9th Edition, Illuminating Engineering Society of North 
America, New York, New York. 

IP-2, The 2003 Hose Handbook, 7th Edition, Rubber Manufacturers of America, 
Washington, D.C. 

ISA-82.03-1988, Standard for Safety Standard for Electrical and Electronic Test, Measuring, 
Controlling, and Related Equipment, The Instrumentation, Systems, and Automation 
Society, Research Triangle Park, North Carolina. 

ISO 668, Series 1 Freight Containers Classification, Dimensions and Ratings, International 
Organization for Standardization, Geneva, Switzerland. 

ISO 1161, Series 1 Freight Containers -- Corner Fittings -- Specification, International 
Organization for Standardization, Geneva, Switzerland. 

ISO 1496-2, Series 1 Freight Containers-Specification and Testing-Part 2: Thermal 
Containers, International Organization for Standardization, Geneva, Switzerland. 

Leonard, M.W., 2004, Interface Control Document Between the Demonstration Bulk 
Vitrification System (DBVS) {CH2M HILL Hanford Group, Inc.] and the Effluent 
Treatment Facility (ETF) [Fluor Hanford}, Revision 0, CH2M HILL Hanford Group, 
Inc., Richland, Washington. 

MSS SP-67, Butterfly Valves, Manufacturing Standardization Society of the Valve and Fittings 
Industry, Inc., Vienna, Virginia. 

MSS SP-72, Ball Valves with Flanged or Butt-Welding Ends/or General Service, Manufacturing 
Standardization Society of the Valve and Fittings Industry, Inc., Vienna, Virginia. 

MSS SP-82, Valve Pressure Testing Methods, Manufacturing Standardization Society of the 
Valve and Fittings Industry, Inc., Vienna, Virginia. 

NEMA MG-I, Motors and Generators, National Electrical Manufacturers Association, 
Rosslyn, Virginia. 

3-9 



RPP-24544 REV ld 

NEMA MG-13, Frame Assignments for Alternating-Current Integral-Horsepower Induction 
Motors, National Electrical Manufacturers Association, Rosslyn, Virginia. 

NFPA 70, National Electrical Code®, 2002 Edition, National Fire Protection Association, 
Quincy, Massachusetts. 

NFP A 90A, Standard for the Installation of Air-Conditioning and Ventilating Systems, 1999 
Edition, National Fire Protection Association, Quincy, Massachusetts. 

NFPA 91, Standard for Exhaust Systems for Air Conveying of Vapors, Gases, Mists, and 
Noncombustible Particulate Solids, 1999 Edition, National Fire Protection Association, 
Quincy, Massachusetts. 

RPP-8530, Tank Farm Labeling Standard, Revision 0, CH2M HILL Hanford Group, Inc., 
Richland, Washington. (Cancelled: See TFC-ENG-STD-12.) 

RPP-17403, Demonstration Bulk Vitrification System Specification, Revision 2, CH2M HILL 
Hanford Group, Inc., Richland, Washington. 

RCW Chapter 70.105, "Hazardous Waste Management," Revised Code of Washington. 

SAE 1429, Mechanical and Material Requirements for Externally Threaded Fasteners, Society 
of Automotive Engineers, Warrendale, Pennsylvania. 

SAE 1534, Lubrication Fittings, Society of Automotive Engineers, Warrendale, Pennsylvania. 

TFC-ENG-STD-06, Design Loads for Tank Farm Facilities, Revision A, CH2M HILL Hanford 
Group, Inc., Richland, Washington. 

TFC-ENG-STD-12, Tank Farm Equipment Identification Numbering and Labeling Standard, 
Revision A, CH2M HILL Hanford Group, Inc., Richland, Washington. (Replaces 
Canceled RPP-8530.) 

TFC-ENG-STD-21, Hose-in-Hose Transfer Lines, Revision A, CH2M HILL Hanford Group, 
Richland, Washington. 

TFC-ESHQ-Q_C-C-03, Control of Suspect Counterfeit Items, Revision B, CH2M HILL Hanford 
Group, Richland, Washington. · 

TFC-PLN-09, Human Factors Program, Revision A-1, CH2M HILL Hanford Group, Richland, 
Washington. 

UBC, 1997, 1997 Uniform Building Code, International Conference of Building Officials, 
Whittier, California. 

3-10 



RPP-24544 REV Id 

UL 142, Standard for Safety-Steel Aboveground Tanks for Flammable and Combustible Liquids, 
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. APPENDIX A5 

MAIN OFF-GAS TREATMENT SYSTEM 

34005-CA-0001 C HEGA Skid - Organic Load Capacity A5-3 

NIA Subcontractor Calculation Review Checklist A5-111 

145579-B-CA-023 I DBVS OGTS Bypass Structural Analysis A5-113 

NIA Subcontractor Calculation Review Checklist A5-271 

145579-C-CA-00 I <a> I Tri-Mer Scrubber Foundation (#11) NIA 

145579-C-CA-0 I o<b) I PC-2 Basic Foundations (FDN#3, 7, JO, 12, and 13) NIA 

145579-C-CA-015 2 OGTS Steel Stack Foundation (Foundation # 10) A5-272 

NIA Subcontractor Calculation Review Checklist A5-386 

145579-C-CA-0 16 0 Reagent Tank Foundations (Fdns #21, 22) A5-388 

NIA Subcontractor Calculation Review Checklist A5-448 

145579-D-CA-043 A DBVS Detectable Leak Volume for the OGTS Wet AS-450 
Scrubber System 

NIA Subcontractor Calculation Review Checklist AS-461 

145579-D-CA-056 DBVS OGTS Bypass System Thermal Hydraulics AS-463 
Analysis 

NIA CH2M HILL Spreadsheet Verification and Release A5-601 
Form for 145579-D-CA-056 

NIA Subcontractor Calculation Review Checklist AS-634 

145579-V-CA-004 Off-Gas Chiller AS-636 

NIA Subcontractor Calculation Review Checklist A5-678 

145579-V-CA-005 Off-Gas Treatment System Pipe Stress Analysis A5-680 

NIA Subcontractor Calculation Review Checklist AS-1283 

AS-I 



145579-D-CA-061 0 

NIA 

NIA 
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DBVS OGTS Thermal Hydraulics Analysis 

CH2M HILL Spreadsheet Verification and Release 
Form for 145579-D-CA-061 

Subcontractor Calculation Review Checklist 

A5-1285 

A5-1524 

A5-1554 

(a)Calculation 145579-C-CA-001 has been reviewed by IQRPE (see Design Assessment Report No. DR-001). 
Calculation not provided in this Design Review Package. 

(b)Calculation 145579-C-CA-010 has been reviewed by IQRPE (see Design Assessment Report No. DR-006). 
Calculation not provided in this Design Review Package. 
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CALC. NO.: 134005-CA-0001 REV: 0 "DATE: March 17, 2006 

CALC. TITLE: HEGA Skid - Organic Load Capacity 

PROJECT NO.: 145579 PROJECT TITLE: Final DBVS Design 

1. INTRODUCTION 

1.1 Purpose 

The purpose of this calculation is to determine the time to reach the capacity ·of 
organics in the carbon bed of the HEGA Skid .. 

1.2 Scope 

The scope of this calculation includes determining the 50% loading capacity of 
organics to meet the requirements stated in· the RD&D permit. It is assumed the 
species of organics used in the calculation. The model ofthe carbon,filteris-assumed 
.and will be updated as vendor information is provided. This calculation will provide 
the baseline time period for change out of the carbon bed to meet permit 
requirements. 

2 BASIS 

_ 2.1 Design Inputs 

1. The S-109 BBi (Best Basis Inventory). provided the mass of organics currently 
residing in the saltcake (see Attachment 6): This information was used to 
determine the approximate mass of organics per ICV box. 

2. Permit# WA 7890008967: Permit For Da~gerous And Or Mixed Waste Research, 
Development, and Demonstration, Section V.1.6.e; states that 100% of volatile 
organic carbon (VOC) and 50% of semi-volatile organic carbon (SVOC) leave the 
Waste Dryer as vapor. 

2.2 Criteria 

Permit# WA 7890008967, Permit For Dangerous And Or Mixed Waste Research, 
Development, and Demonstration, Section V.C.1.h, requires that the operation of the 
DBVS shall not exceed 50 percent of the organic design capacity for the carbon filter 
and shall change out the carbon filter before commencement of the next DBVS 
campaign if it is projected that the capacity would be exceeded during a DBVS 

DATE: iDATE: 
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CALC •. TITLE: HEGA Skid - Organic Load Capacity 

PROJECT NO.: 145579 PROJECT TITLE: Final DBVS Design 

2.3 

~ampaign. Additionally Section V.C.1.i states that a carbonfitter shall be changed out 
following detectic>n of organic break-through. 

Organic capacity for the carbon bed is defined as the mass of organics· that can be 
retained per mass of carbon. At this point the carbon filter cannot hold any additi.onal 
organics, otherwise a removal of 0%. 

. 50% capacity is half of the mass of organics that can be retained per mass of .yarbq9, . 
•· -\c:"!· .. . --- . 

20% capacity is the point where organic breakthrough may start to occur. At this 
point the removal efficiency begins to decrease and organics will pass through the 
bed. 

Assu,mptions 

1. S-109 881 does not provide speciation of total organic carbon (TOC). It is 
necessary, for the calculation, to use compounds that may be found in the tank 
waste for modeling. Document HNF-14755, Revision 1, 242-A Evaporator 
Documented Safety Analysis, Appendix 2B, 242-A Evaporator Process Flow Data 
(see Attachment 5), was analyzed to determine the species of organics most 
ljkely found in tank waste. Although 242-A Evaporator was not used on S-109 it is 
assumed that organics found in this tank would be likely to be found in S-109. 

· The four species used in this calculation are Ethylberizaldehyde, 4-
Methylbenzaldehyde, MAIDA [n-(methylamine)iminodiacetic acid, and C3-
Alkylbenzene [n-'propylbenzene]. The highestconcentration component in the 
feed stream is ethanedioic acid, aka oxalate, and is already signified within the S-
109 analysis as oxalate (see attachment 1 ). 

2. For this calculation it is necessary to have spedes classified as VOC and SVOC. 
Using boiling points for the 4 species it was assumed that the 2 species with the 
lowest boiling can be voe and the 2 highest will be SVOC. 

3. The Dryer Condenser will condense vapors leaving the Waste Dryer before 
connecting to the Main Off-Gas System. Vapors condensed out will be sent to 
ETF for treatment. It is assumed that 50% of organic vapors (both VOC and 
SVOC) '-'Viii be condensed. 

Page 3 of 5 
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4. Organics not vaporizing in the Waste Dryer will be sent to the ICVbox. Based on 
data from testing on the Waste Treatment Plant (WTP), destruction of organics in 
the melter ranged from 32. 7 to 57 percent. For conservatism, it is assumed that 
.32·. 7% . of orga11ics will vaporize and pyrolize in the ICV box and the remaining 
67.3% will vaporize and continue downstream to the Main Off-Gas System. 

5. Email from Cheryl Arm to Ja-Kael Luey on review of the RD&D permit and the 
NOC permits pertaining to the DBVS site (see attachment 2) outlining the removal 
efficiencies of equipment. A removal of 10% in the quencher and 25% in the 
venturi scrubber is stated. An assumed removal efficiency of 30% in the wet 

· scrubber will be used, which is conservative. 

6; Discussions with .CSC/Flanders gave a 99.9% removal efficiency of organics by 
the carbon filter (see attachment 3). 

7. Also discussed with CSC/Flanders was the loading capacity of organics (see 
attachment 3). Since each species has differing loading capacities, the average 
was taken. It is assumed· based on this information that 100 pounds of carbon will 
retain 38.7 pounds of organics. 

8: .Based on the flow rate and residence time given in Technical Data Sheet, 
145579.:.v-os-010.1, Revision 1, Carbon Filter 1 & 2 (attachment 4) and from 

· vendor manual (see attachment 3) to determine the mass of carbon used in the 
carbon filter. Approximately 384 lbs of carbon will be used, based on Model# 
AG-GG18-62-NS. 

9. Vendor discussions (CSC/Flanders) stated that the adsorption of water into the 
bed will be minimal as long as the relative humidity stays below 70%. Based on 
process requirements that the relative humidity is beiow 70% to prevent plugging 
the HEPA filters upstream, it is assumed that water adsorption will have minimal 
impact and is therefore left out of the calculation. 

10. Vendor discussions (CSC/Flanders) stated that off-gas constituents such as NOx 
would not be retained in the carbon due to the low molecular weight. Based on ' 
this information it is assumed that these constituents will have negligible impact 
and will be left out of this calculation. 
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11. Radioacti~e iodine, 1-129, will be adsorbed into the carbon bed. Preliminary 
calculations showed that the mass of iodine adsorbed has little to no impact and 
will be left out of this calculation. . . . . . 

REFERENCES 

1. P~rmit for Dangers And Or Mixed W~ste Research, Development arid 
Demonstration, 2004. Washington Department of Ecology·, Richland, Washington. 

2. HNF-14755, Rev 1, 242-A Evaporator Documented Safety Analysis, Appendix 2B, 
242-A Evaporator Process Flow Data 

3. 24590-WTP-RPT--ENV-03-005, Rev. 0, 4-9's Destruction and Removal Efficiency 
Assessment 

4 METHODS. 

Calculations to determine the organic load capacity will be done by hand calculating 
material balances around individual pieces of equipment. 

5 RESULTS AND CONCLUSIONS 

50% capacity will not be reached in during the DBVS campaign. Approxi_mately 71.6 · 
melts are necessary to reach the 50% capacity. The time to reach-20% capacity 
(when breakthrough will occur) is 28.7 melts. 

ICHEC~ •• . _/ 

i ~~-? . ~~ 
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HEGA Skid - Organic Load Capacity Calculation (Hand 
Calculation) 
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. . 1, Determination of TOG as ca;bon from the S-109 BBi Inventory. Using 520,000 
gallons of saltcake in tank S-109 and.that current saltcake is 17 M Na. To have a 5 M 
Na solution for DBVS-operation it takes 3.4 gal5·M Na to have the equivalent moles 

· · of Na for a 17 M Na solution. 

Mass of oxalate in saltcake :- 791_0 kg 
Mass of oxalate in liquid - 6 kg 
Total mass of oxalate - 79_16 kg 
Mass of TOG ( as carbon) in saltcake - 2160 kg 
Mass of TOC (as carbon) in liquid- 70 kg 

· Mass of TOC (as carbon} total - 2230 kg 

Mass of Carbon as Oxalate · · 

(Total mass of oxalate) I :(Total volume. cif waste)/ (Dilution factor,.. 17 M to 5 M) * 
(Amount of waste per ICV box) * (Mass fraction carbon .in oxalate) = Mass carbon as 
oxalate 

7916 / 520000 / 3.4 * 13 HO " 0.27 = 15.92 kg carbon as oxalate 

Mass of Carbon as Organic 

(Total mass of carbon as TOC) / (Total volume of waste} /(Dilution factor - 17 M to 5 
M) * (Amount of waste per ICV box)= Mass carbon as organic · 

2230 I 520000 I 3.4 * 13170 = 16:61 kg. carbon as organic 

Mass of Carbon as Organic (Not being oxalate) 

16.61 - 15.92 = 0.69 kg Carbon 

DATE: 

I '3--z_7-o~ 
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. . 

2. ·using sample.data from 242-A evaporatm feed- stream to, identify potential organic_ 
species in tank waste (see attachment 5); The four-constituents and concentrations 
were found to be Ethylbenzaldehyde (520 mg/L), A-Methylbenzaldehyde (500 mg/L), 
MAIDA (410 mg/L), and C3-Alkylbenzene (390 mg/L). 

Assumirig 1 l of solution_ gives the f~ilowihg mass. 

Ethylbenzaldehyde 
4-Methylbenzaldehyde 
MAIDA 
C3-Alkylbenzene 

520mg 
soomg 
410mg 
390mg 

Calculate the mass of carbon for each species by multiplying the·species mass by the 
carbon mass fraction per species. · 

Constituent Molecular Weight 

Ethylbenzaldehyde 134.177 
4- 120.151 

Methylbenzaldehyde 
·MAIDA 162.145 

C3-Alkylbenzene 120.194 

Ethylbenzaldehyde 
4-Methylbenzaldehyde 
MAIDA 
C3-Alkylbenzene 
Total Carbon 

-. Ma~s Carbon 

108.099' 
96.088 

60.055 
108.099 

419 mg carbon 
400 mg carbon 
152 mg carbon 
351 mg carbon 

1322 mg carbon 

Carbon Mass · 
Fraction 
. 0:8056 

0.7997 

0.3704 
0;8994 

The following table is the mass fraction pertaining to the 242-A feed stream (species 
mass carbon I total mass carbon). 

Constituent Mass Fraction Carbon (242-A) 
Ethylbenzaldehyde (C9H1001) 0.317 

4-Methylbenzaldehyde (CaHaO1) 0.302 
MAIDA (CsH10N2O4) 0.115 

C3-Alkylbenzene (C9H12) 0.266 
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3. · Convert the mass fraction from #1 from kgto lb. · .· 
. -

0.69 kg C * (2.201 lb C / 1 kg C} = 1.521· lb C per IC'J box _ . 

. :f·:'.-.--., .... ·. 

4 .. Using mass from #3 multiplied by the carb~n mass fraction in #2 to-determine the-
mass of carbon for each constituent. · · · 

···":'. 

''.·' ;:_••-~- :.\r.;:-- ~ 

Constituent Carbon.Mass Fraction. Constituent Mass Carbon .. 
(242~A) (lb) 

Ethylbenzaldehyde 0.317 0.4822 
4-Methylbenzaldehyde 0.302 0.4593 

MAIDA 0.115 0.1749 
C3-Alkylbenzene . · 0.266 0.4046 

5. Dividing the weight fractions of carbon per species into constituent mass of carbon 
(#4) to calculate the overall mass of organic constituents feed into dryer. · 

Constituent Mass of Carbon Constituent Mass Overall Mass of 
(lb) Fraction• Carbon Constituent (lb). 

Ethylbenzaldehyde 0.4822 0.8056 0.598 
4-Methylbenzaldyde 0.4593 · 0.7997 0.574 

MAIDA 0.1749 0.3704. · 0.472. 
'. 

C3-Alkylbenzene 0.4046 · 0.8994· 0A5o· 

6. See assumption #2. 

Constituent Boiling Point (°C) Assumption 
Ethylbenzaldehyde · 83 voe 

4-Methylbenzaldehyde 205 svoc 
MAIDA 376 svoc 

C3-Alkylbenzene 159 voe 

AS-11 
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7. Using design input #2 and calculation #5 perform mass balance,arm.ind the waste .· ·•·· · 
· dryer. 

Mass in to Dryer = see calculation #5 . 
Mass in to Dryer Condenser (SVOC} = Mass in to Dryer* 0.50 

· .. · Mass: in tp Qry~r COndenser (VOC) = Mass in to Dryer . . ._ ·.. , .: , 
Mas~''fi'ffo#irelf~ Mass· in to Dryer ·-M~ss in to Dryer Condenser (SVOC · and . 

. VOC). 

· Constituent Mass in to Dryer Mass into Dryer Mass into Melt (lb} 
(lb) Condenser (lb) 

Ethylbenzaldehyde 0.598 0.598 0 
4- 0.574 0.287 0.287 

Methylbenzaldehyde 
MAIDA 0.472 0.236 .... 0.236 

C3-Alkylbenzene 0-450 0,450 0 

8. Using assumption #3 and results from calculation #7 to determine mass balance 
around Dryer Condenser. 

Mass in to Dryer Condenser = see calculation #7 
· Mass to ETF = Mass in to Dryer Condenser* 0.50 

Mass to HEGA Skid = Mass in to Dryer Condenser- Mass to ETF · 

Constituent . Mass in to Dryer Mass to ETF (lb) Mass to HEGA Skid. 
Condenser (lb} (lb}.· -

Ethylbenzaldehyde 0.598 0.299 0.299 
4- 0.287 0.144 0.143 

Methylbenzaldehyde 
MAIDA 0.236 0.118 0.118 

C3-Alkylbenzene 0.450 0.225 0.225 

! DATE: 

Page4 of7 

A5-12 



. CJ.-\LCOL.ATION SHEET. : .•. 
-·. . . . . . . _:. ·•· . . 

. CALC. NO.: I 34005-CA~0001 I REV:_ [£J DATE: May 2, 2005 

. CALC. TITLE:. HEGA Skid-Organic Load C~pacity . 

PROJECT NO.: 145579. . .. J>..~OJECTTITLE: Final DBVS Design-· 

9. Using assumption #4 and results· from· calculation #i to determine mass balance . 
around Melt. 

Mass in to Melt = see calculation #7 . 
Mass Destroyed in Melt = Mass into Melt~ 0.327 
Mass in to Wet Scrubber = Mass in to Melt'- Mass Destroyed in Melt 

Cons'tituents Mass in to Melt (lb) Mass Destroyed in Mass in to Wet 
Melt(lb) Scrubber (lb) 

Ethylbenzaldehyde 0 o· 0 
4- 0.287 0.094 0.193 

Methylbenzaldehyde 
MAIDA 0.236 0.069 0.167 

03-Alkylbenzene 0 0 0. 

10. Using assumption #5 and results from calculation #9 to determine mass balance around 
Wet Scrubber Skid. . 

Mass in to Wet Scrubber = see calculation #9 
Mass in to ETF = Mass in to Wet Scrubber* 0.30 
Mass in to HEGA Skid = Mass in to Wet Scrubber - Mass in to ETF 

Constituent Mass in to Wet Mass in to ETF (lb) Mass into HEGA 

.. ' Scrubber (lb) Skid (lb) 
Ethylbenzaldehyde 0 0 0 

4- 0.193 . 0.058 0.135 
Methylbenzaldehyde· 

MAIDA 0.167 0.05 0.117 
C3-Alkylbenzene 0 0 0 

Page 5 of 7 
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11. Using assumption #6 and · results from calculations #8 ~nd #1 O to ·calculate mass· 
balance around HEGA skid. 

Mass in to HEGA Skid = see calculation #8 + calculation #1 O 
Mass retained in HEGA Skid.= Mass in to HEGA Skid* 0.999 
Mass emitted= Mass into HEGASkid-Mass retained in HEGASkid. 

Constituent Mass in to HEGA Mass retained in Mass ·Emitted (lb) 
Skid (lb) HEGA Skid (lb) 

Ethylbenzaldehyde 0.299 0.299 0 
4,;. 0.278 0.278 0 

Methylbenzaldehyde 
MAIDA 0.235 0.235 0 

C3-Alkylbenzene 0.225 0:225 0 

12. Determine the overall mass balance of the system. 

Mass in - Mass to ETF (Dryer Condense.r) - Mass Destroyed - Mass to ETF 
0fVet Scrubber) -Mass retained in HEGA- Mass emitted= O 

· Constituent Mas Mas Mass. Mas Mass Mass Accumulatio, 
sin s to Destroye s to retaine emitte n 

ETF d ETF d d 
. (DC)· (WS) 

Ethylbenzaldehyde · 0.59 ·.0.29 0 0 0.299 O· 0 
8 ,g 

4- 057 0.14 0.094 0.05 0.278 0 0 
Methylbenzaldehyd 4 4 8 

e -- --- -- -- -~-- - ---- ---
- -

MAIDA 0.47 · 0.11 0.069 0.05 0.235 0 0 
2 8 

C3-Alkylbenzene 0.45 0.22· 0 0 0.225 0 0 
0 5 

I DATE: 
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13. Using results from calculation #.11 to determine the amount of organics retained in 
carbon bed. 

Constituent Mass Retained in Carbon (lb) 
Ethylbenzaldehyde 0;299 

.. 4-Methylbenzaldehyde .0.278 . •:r"· 

MAIDA 0.235 
C3-Alkylbenzene 0.225 

Total Organics retained is 1.037 lb per ICV box 

14 .. Using assumption #7 for 38.7 lb organic per 100 lb carbon and assuming 384 lb of 
carbon to have an overall capacity of 148.6 lb of organics. 

15. Calculation of time to reach capacities. 

To reach 100% capacity= 148.6/1.037 = 143.3 melts 
To reach 50% capacity= 143.3 * 0:50 = 71.6 melts 
To reach 20% capacity= 143:3 * 0.20 = 28.7 melts 

A5-15 
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Luey, Ja-Kael 
...... •--·-····-- -·-·--·-··--·-·--·--·-··--·-·-----·- .... ,,,.., ........ --. ---------................ -.... ~--~····"·'·"'·• ................ , ..... _ .. 

From: 

Sont: 
To: 

· Arm, Cher/I 

Monday, December 20, 2004 2:03 PM 

Lvey, Ja-Kael 

Cc: Wiemers, Karyn; ?ajtme11, A!; Swanson, Lynn;. McCracken, Kurt J. 

Subject: RE: Permit Requirements for Wet Sc;,,.ibbing System 

Attachm911t.s: J~-Kael Request.pd/ 

Ja-Kae!, 

Review of the RD&D and Ille three NOCs resulted in the table presented beiow. My exp!anatron or the document evaluatons follow. 

]/4/2005 

Table 4-2. Ofl~as Treatment Conmoneut Efiicicnr.i~s 

I 
N'omin:il Control Effklcn~·l. 

Compontnt Water/ I Organic. I 
HCl NO, so,. 

W11rtr Vaoor Cum pounds 

B,who,;~ ·-· 
Ci.mdcn.,i:~ 95-9R% I 50% <'Hl¾ .-:10% <10% 

Mist Ellmina~•r 10-25%, ...... 

Sin1ere.i )l;fo1al fil1er 

HI:]',\ fitter l 
Ouench Sv:irem [0, .. 15% 10% 10% 10% 10% 

Pack~d rower 90o/;, 93% 93% l 93% 
$cn1bhe.r (<,miona·ll" ' 
v~.111uri s~rabhe:- 25% 25% 25% 25% 
Selective Cat.lljllic 99~102 
Reduction Unic(sl 

C~sbon l'i:ter 95.;.99% 2S% 2)% 2.~% 

1 l'a."!ic-uliue r.moval cfficfancios are for !:in-micron (10 11) p,111.icle di:l:nete1s and up. Remqvsl eflkii,ndes ;ire 
b•~d m1 Al'-42 (liPA 199,1), Appendix 13.1, refrrtnce :e~is aru:l pmce£~ knowkdgci 

l' Efliciem:y· r~nge va,ie,; with poil~tant odscrbcd 

·1 Tb¢ scl~~tive e;,talycfo reduclfon oosign goai is 99% efficicnc;, 

Purtkulstt1 

,. 
l 9~% 
I 

99.5% 
99.95% 

!0% 

,,5r.,.o;:, I ; 

9.5¾ 

·-.......... ~. 

~• ... · 
·~··-· 

·"'c·· 
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The RD&D P!ltmit sections rnle,011t io the- O:f-Gas T ma011r:11l Systern: (These sectk;ris are inC!t' · · ·. :! 1~ tha altacr.ed PDF !11e .) 
• ILA 4 - nothins spedfic- io topic ~l 17anr1; 
• UA5 ·- nothing- spec.ific :o topic at hanc; 

li.M - nothing speciti~ 1c topic ot hand (This seclilln calls out WAC 173-303-690 & 691 These refer lil 40 CFR 264 Subpmt AA end are 
docum,mt, record and m;-;inte11:mce reouirements. These ::ire i-0 be induced i11to the Oaslgn Requ-iremr.nt; Mfllri( from ou: las\ effort.) 

• V.A. 1.x ~ notl1ing specific to topic at f1and: · 
• V.A. 1.z - Refers Attachment LL witli Section 4.0 Including process description (table above); 
• V.C.1 g - r.iothing specific to top,c at hand; 
• V.1.4.p.i ... noihl~g spcc1!ic \(1 topic at han(f; anrt 
• V.1.6.e - nothing specific to topic al hand (tables not Mlel.l ciu\) 

The WDOH NOC ·only coma,n, ;; ger.eral descnpljon. This is 1nclL1dr.d ,n 1i1e attach11d PDt- Me. 
The NESHA;:>S NOC does not cont.iiri anything ~pe:;ific lo the topic at hend. II like the o!her Noc·s refer to th& 60% des;gn. 
The Ecology NOC rnakes re!emn,:" to t:~o WAC·, 73-400-1 i0{5)(Ci)-. This is included in the ~ltached PDF file b11t on·,1• has ami~sicms in tons per year 

11 you ham any questions or ll«ed expl.inat,an, let me know! 

Thrmks. Cheryl l~J 

From: t..ucy, .la-Kael 
sent: S1;nday, December 19, :/ll(l-1 l:~0 PM 
To: Am1, Cheryl . 
Cc: Frederic~scii, JiITli MlCracken, Kurt J,; Luey, Ja-Kael 
Subject: Pennit Require;nent~ for Wei Scrubbing Sy$tern 

Cheryl. 

Pl~ase loo1<'thr0t,gh t_he thr?.e pi;rmiis lor DBVS·and let me ~ni:r.v what specific removal efficiencies are c~lled out for the Oft-Gis rr11atn;ent Sy$te~ 
trailer. We are .going to replace this trailer with a new systein and I need to know what is committed 10 in the per111i1 so th;it I can close ·o.J! comments Of) 
t~,e spec,ficatio1). ?,ease provide spf:cilic rr:lr:rences and copies of the relevant pages from the permit so that I can dearly show 1uslif1-•any changes_, i>r 

lack of ct1anges. made io the specificalian. 

i1 is my hope 111!!1 ycu wll, be ~ble to provide this lnior111ation during the day on Monday. 

Ja-Kael 

[/4/20()5 

,,. 
;, 



... . ,': 

.. · .; ... _ .-: ... 

. RPP~24544 llEV. Id:_-_· .. 

34005-CA-0001 

Attachment 3 

Vendor Information on Carbon Filter 

{1) .Email from CSC/Flanders representative on efficiencies 
and loading · 

(2) CSC/Flanders On-Line Manual -
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. Travis Beck · 

· .From: 

,Sent: 

. OMS [Douglas.Sle11enso11) (DStevenson@CSC.FianoersCorp.comJ 

. Thursday.May 19, 2005 5:18A.\ol 

To: 
.Subject: 

· · Travis Beck 

RE: Organics 

Attachments: tra•,is beck.xis 

_Travfs,· . . ·· · .· ·.•.. · 
1 ~aletllated i:.,e·capacities cf each chemical for you. A!iached is a spread sheet with calculated capacmes for the 
chemialls you needed fliter. . 

Doug 

_:~riginal Message--.... 
From: Travis Beck [mailto:travls.bedc@amec.<".om) 

· sent: Tuesday, May 17, 2005 4:35 PM 
To: 'DMS (Douglas Stevenson)' 
Subject: RE: Organics 

Doug!a~ 

As more information 1s becoming available reiJarding the tank waste I am updating 111y rnodel. I have four 
naw constituents that I was hoping you may he able to gel me \he same foadlrig information Iha! you had 
sent previously. The.four are etnylbeozal15ehye (CBHt0O), 4-methylbenza!dehyde (C5H80), N
(memylamine)irninodiacetic acid aka g[y-ser (N2C5Hi0O4), and C3-Alkylbenzene aka n-propylbenzene 
(C!)H12). Thanks again for your help, any questions please give me a call at 5C9.942, 11 M exl 139. 

,r,~,,.;, ,c 'Becli. '1,."J')' 

•'Pwt't1s '1:i'iJi-'Jt.er 
.)19,fll;C'E4n/i·<l!~at. 
1135.Jadwin Avenue· 
Richland. WA 99352 
Phone: (509) 942-11 f4 e)(t 139 
Fax: {509}942-1122 
travis.beck@amec.com 

-------------------·· -----•·-·-···--··------------
From: DMS (Douglas Stevenson) [mailto:DStevenson@CSCFlandersCorp.com] 
sent: Thursday, March 31, 2005 8:07 AM 
To: Travis Beck 
Subject: RE: Organics 

Travis, .. · . . 
Sorry [ <Jid. not get back wilh you earlier, I got your message and I \~en! through my old e-mails and found 
yours, I calculated the capacities of eac!1 chemical for you. Attached is a spread sheet wllh calculated 
capacities for the chemicals you needed fiiter. The industw standard lor break through of an contaminate 
is usually 20-25% of !he carbons capacity for that chemical. Flaooers/CSG adsmber will adsorb 99. 9 % of 
these contamrnales until 20-25% of the adsorber"s capacity is expended, after the 20,25% break thrl.>ugh 
will slart oc.curring. If ycu have any other questio,'\s please cail. 
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. -~~:Or1gii1al ~e-~ . . . . 
from: Travr.s Bet;k {mailto:travis.beck@amec.com] 

· Sent: Friday, f/lc1rch.18, 2005 11:13 .. A."1' 
.To:.Oouglas Stevenson .. 
, Subject: Organics 
' ' ' 

·. Dougla~.-
. ·. . . ·_ ,• .. 

. H~re ~nnhe 4conslitu~rits that I am usi~g fur r~~calculat;ng: 

-· . . 

t-lepladecanoicAcid, C17H3402 
Telradecane, C14):i30 
1,3;5~trimeihylbenzene. C9H12 
Oo;iocane, C12H26 
' ' 

· As before I am looklng for the capacity of orga~\c per pound of carbon. Currently I have the 
temov·ar ei!idency at 99%, if you feel .that this may be dffferenl for any cf the compotinds Jet 
ine know. Once again, r appreciate·your help In this manner. 

Thanks, 

•Iratefi:J{. <.8ecli,_ t£ n: 
. (l>f"ms•En9ineer 

. JWEC'&J.i ..t;'.E~ld{ 
1135 Jadv,iin Avenue 

· Richland, WA99352 
Phone: (509.) 942~1114 ext. 139 

Fax: (509) 942-1122 
travis.tieck@amec.com 

'Ibe information contained in this e-mail is intended only for !he individual or 1.".lltity 
to whom it is addresseil 
Its contents (including any attachments) may contain cunfide11tial ancl/or privileged 
information. 
ffyt,i1 are not an intc.ndec:i l'ecipient you must not use, disclose, disscmina1e, copy or 
print its contenti,. 
ff you receive this e-mail in error, please notify the sender by reply e-mail and delete 
mid ·destroy the rnussage. 
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1 Ethyib~~ak5~hye . 
Carbon Adsorption Cspadty: 

2 4-melhylbenzaldehyde 
Carbon Adsorpoc,o Capacity: 

·.·~··.1·r:s~®.· 
.· Bath; NC· 27808 . 

Tel: 2s2~92J,:2911 
P-ax: 2S2-92xi92t 1 

. · ·. Email: csc@csc.f~ndersccrp.com 

. i 

.:.3_5 gi100g of carbon 

3 4-jmethylamine) i.<ninodiaceticacid. . 
Carbori- Adsorption Capacity· 30.2 g/100g of carbon . 

4 C3~Alkybenzene 
Carbon Adsorption Capacity 32.4 g/100g of carbon 

Here are the adsorption capacities- fo: the chermcals you are looking to fitter o;J! of ym:r air stream. 
The numbers above represent how many grams of contaminates t'.an·be adsotbed by 
100 grams of carbon. If you need me to extrapolate out the wt oi carbon In an Flanders/CSC 
absorbed and the capacity for.contaminate each absorber, let me know. 

D<?ug 

A5-22 



_:H_EGA ;F.ilters 
· Disposable, Replaceable or Refillable Adsorbers for the 

• -- · Control of Dangerous Gaseous Contaminants 

A Wholly Owned Subsidiary of Flanders Corporation 
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Important Me.~sage .................. ; ....... _.._ .................. . 

. : Introduction . , ; . •· .. • ........... , . : .: ; ... : ... , . -: . ; , .... : ............•. 
Whatis a HEGA? . . 
Where areHEGA's Used? . 
How Does a HEGA Work? 
HEGA Selection 

Design .............. · .................... : .... ; ....... ,.· .......... · .. . 
Design Considerations 
Diagram: v~Bed Adsorber Applications 

V-Bed Adsorbers ....................... '. ; ....................... . 
Carbon ·Adsorbers 
Residence Time 
Applications 
Adsorber Deisgn and Performance 

2 
3 
4 

s· 
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Stainless Steel Frame Adsorbers .......................... : . . . . . . . 7 
DMMP -Qualified Adsorbers · 
Adsorber Housings 

. Type IV (V-Bed) Stainless Steel Frame Adsorbers 
Suggested Specifications Type IV Stainless Steel Adsorbers . . 8 

· Ordering Information · 
. · Diagram: Mode/Number Breakdown · . . . . . 

Ordering.hifoi'mation ................ ; ... ;. :·: .. : > ............ :; .... · 9 
Type IV (V-Bed) Stainless Steel Adsorbers 

. Chart: Full-Size Gel Seal Adsorbers 
Chart: . Full-Size Gasket Seal Adsorbers 
Type IV (V-Bed) Stainless Steel Adsorbers - Small Size 
Chart: Small Size Stainless Steel Gel Seal Adsorbers - Activated Carbon 
Chart: Small Size Stainless Steel GasketSeal Adsorbers -Activated Carbon 
Chait: Small Size Stainless Steel Gei Seai Adsorbers - Nuclear Grade Carbon 
Chart: Small Size Stainless Steel Gasket Beal Adsorbers - Nuclear Grade Carbon 
Chart: Small Size Stainless Steel Gel Seal Adsorbers - Whetlerized Carbon 
Chart:Sma/1 Size Stainless Steel Gasket Seal Adsorbers - Whet/erized Carbon 

Ciners·orb ......................... : ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · 13 
Suggested Specifications and Ordering Info for Cinersorb .... : . . . . . . -14 

Diagram: Model Number Breakdown 
Chart: Gel Seal Housings 
Chart: Gasket Seal Housings 

Type II Tray Carbon Adsorbers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 
Type II Tray Carbon Adsorbers 
Application 
Suggested Specifications 
Diagram: Model Number Breakdown 

Ordering Information for Type II Tray Carbon Adsorbers.............. 18 
Diagram: Type II Carbon Tray Adsorber 
Chart: Flanders/CSC Type II Tray Adsorber 

Carbon Sampling Systems........................................ 19 
Carbon Sampling Canisters 
Radioactive Iodine Performance Test 
Types of Adsorption 
Efficiency vs. Penetration 
Residence Time 
Capacity 
Decontamination Factor 
Design Principles for Filtering Dangerous Chemical Contaminants 
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NOTICE .. -~·Compliance with histaHation and 
operation. standards must be met ·to ensure . 
quality performance. 

HEGA filters are factory tested to meet 
the-requirements of IES RP-CC-008-
84, "Recommended Practice for Gas 
Phase Adsorber Cells." 

HEPA filters are factory tested to meet 
the requirements of IES RP'-CC001.3 
for Type A, B, C, D or E filters: 

Industrial Grade 
• Nuclear Grade 
• Laminar Flow Grade 
• Bio/Hazard Grade HEPA 
• VLSI 
• ULPA 

Test results appear on both the filter 
label and upon the filter carton label. 
An additional quality assurance test 
report is kept on file and is available on 
request. 

Flanders/CSC recommends. that· all 
HEGA and HEPA filters be tested in 
place by 
qualified personnel to ensure that the 
filters have been correctly installed in 
the containment housing. 

Flanders/CSC service personnel 
are available for installations, 
supervision of installation, testing 
and certification of compliance 
to industry and government 
standards and instruction of the 
owner's personnel in testing and 
maintenance procedures. 

A5-25 

Flanders/CSC does not guarantee that · 
its · equipment will· operate at 
the· performance· levels given on 
the identification labels or in the 
cat a log specifications under all 
conditions ·of installation and use, nor . 
does Flanders/CSC guarantee the 
suitability of its product for the 
particular end use which may be 
contemplated by the buyer. 

For best results, it is recommended 
that the buyer supply complete 
information about the operating 
conditions of the ventilation system to 
Flanders/CSC for evaluation. 

When the system components are 
supplied to the buyer or his agent 
for final installation and assembly 
in the field, it should be under 
the supervision of factory trained 
personnel..· 

Failure to adhere to this recommenda
tion or failure of the buyer to have 
filters timely retested and serviced will 
nullify or limit any warranties which 
might otherwise apply and may result 
in a compromised installation. 



Quality Assurance . . . 

:Any"irtdustry that has dangerous process or 
· exhaust gases and/or particulates has a vital 

concern for the health and safety of personnel. 
In.·. addition to corporate concern, the United 
States Government has . dictated that safety 
equipment meet minimum safety standards .. Any 
equipment sold to meetthese minimum standards · 
has to be manufactured using accepted Qua1ity 
Control _procedures; · 

Flander.s/CSC Corporation has developed a 
Quality Assurance program to assure that the 
product or service provided meets.· these 
standards. This program addresses the entire 
range of Flanders/CSC involvement, including 
the purchase of raw materials, the shortage of 
these raw materials, incorporation of these 
materials into a product or service, testing this 
product or service, and then shipping it to its 
destination. 

The program of Ffanders/CSC has been audited 
many times, and each time the program . has 
been acceptable. · An uncontrolled copy of the 
program manual is available with each request 
for Quality Assurance information. Like any 
dyn~mic document, the program is continually 
being revised to include recent issues of 
standards and specifications in order that 
Flanders/CSC may use the latest state-of-the
artmethods in providing its products and services. 

The Qu~lity :Assurance Prdgra~. at. Flanders{ 
CSC Corporation has been audited and approved 
several times by the Nuclear Utilities Procurement 
and Inspection Committee, • NUPIC .. · This 
committee was established by nuclear electric 
utilities to ensure that suppliers of.goods and .. 
services can meet all applicable regulatory and 
quality requirements. 

Notes: · 

1 · As part of our continuing program t6 
· improve. the design and quality of an 

our products, we reserve the right.to · · 
make such changes without notice or 
obligation. . 

2 Flanders/CSC, through its limited 
warranty, guarantees that the products 
described herein will meet all 
specifications agreed to by the buyer 
and the seller. 

3 · ASME N509 Nuclear Power Plant Air-
Cleaning. Units and Components. 

. . . 

· 4 ASME N510 Testing of Nuclear Air 
Treatment Systems. 

© Copyright 2003 Flanders/CSC Corporation 
7013 Hwy 92E - PO Box 3 

Bath, NC 27808 
3 
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. What is a HEGA? 
· To· be .called. a High Efficiency Gas Adsorber 

·. (HEGA), the adsorber must exhibit a minimum 
· mechanical efficiency of.99.9% wheri tested in 

accordance with the Institute of Environmental 
Scie.nces designation: IES-RP-CC-008-84, 
"Recommended Practice for Gas Phase 
Adsorber Cell." In addition, the adsorber must 
be designed, built, filled and• packaged in 
accordance with the intent of _this standard. 
Since HEGA filters are manufactured in several 
different sizes and of several different 
materials, this standard is not always .followed 
to the letter. It is the intent of the standard and 
the resulting performance of these adsorbers 
that is important This type of adsorber is not 
intended to be used in odor control systems. 
However, if the user needs a very efficient odor 

· contre>I_ system and can justify the higher 
initial arid operating costs,· then this type of 
adsorber will do an excellent job. The following 
comparison between an odor control type 
adsorber vs. a HEGA.may help: 

Where are HEGA's Used? 
HEGA's are most often used in "containment" 
air filtration systems. Containment air filtration 
systems are very high efficiency systems, used 
to filter and contain dangerous. particulate and/ 
or gaseous contaminants. Containment systems 
are most often designed to treat exhaust air from 
contaminated spaces, but occasionally are used 
in supply and recirculated air systems. Examples 
of facilities using these systems are: 
4 

. . . . 

• Nuclear Power Pf ants· · 

• Cancer Research. Laboratories ·. _· · 

" Toxicology Laboratories · 

• .Animal Disease Research Facilities 

• Cliemlcal. Agent:.ft'(ttf~rel~i---Facilities 
• ·. Boinb Shelters (CBR) . 

• Radiopharmaceutical.Plants 

• HVAC Systems 

• Laboratories Using Chemical 
· Carcinogen~ ._ . 

• Chemical Agent Munitions Disposal 
Facilities 

• Hospital Isolation Suites 

• · Pharmacological Faciiities 

• Chemical Process Facilities 

• Military Facilities 

• Biological Research Facilities 

• Department of Energy Facilities 

How Does a HEGA Wor~? 
A High Efficiency Gas Adsorber (HEGA) filters 
gaseous contaminants from an airstream by 
adsorbing the contaminants (See Page 19, 
"Types.ofAdsorption"). With a properly designed 
system that includes proper adsorber. selection, 
adsorbent and resident time, ariy adsorbable 
contaminant can be filtered and contained. (See · 
Page 6 for "Adsorber Design and Performance:· 
Page 20, "Residence Time"). · 

HEGA Selection 
When designing a system requiring HEGAs, 
consider: 

1. Type: "Cinersorb" (p. 13), Type IV 
(V-Bed) (p. 7), or Type 11 Tray? (p. 17) 

2. Type of carbon needed? (p. 6 & 7) 

3. Residenc.e Time: (See pp. 6 & 20) 

4. Need for sample canisters? (Seep. 19) 
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· Design Considerations 
Th~· following. shouid be considered when 
designing a filtration system: 

1. Any ·system that filters dangerous 
contaminants· should incorporate bag-in/ 
bag-out housings to contain the 
contaminated filters and protec::t .· · 
maintenance personnel during filter 
change-out.· 

2. Particulate filtration must be provided 
upstream of HEGA filters to prevent 
the adsorber from trapping particulates 
ahd thereby increasing the adsorber's 
pressure drop. 

3. Some applications require high 
efficiency or HEPA filters located down
stream of the adsorber to collect any fines 
(dust which might be contaminated) 
released frnni the adsorbent material and 
to act as a backup in case the first 
particulate filter should faiL 

4; Filter trains can be easily constructed 
with any combination of roughing filters, 
high_ efficiency filters, HEPA filters and 
adsorbers (See illustration below). 

. 5. An in-place test: of both adsorbers . and 
HEPA filters is recommended for ... 
nuclear containment systems and. is 
becoming a- more frequent requirement 
for many critical• applications. The 

. purpose of this in,-place testing is to 
"validate" the installed system. The in-

. place test, if required, should be 
discussed with a Flariders/CSC factory 
representative prior to the selection of 
equipment so the system will be 
correctly designed to facilitate the test. 
In-place test equipment and service 
personnel are available from Flanders/ 

• CSC to assist in the original installation 
and testing. 

6. The filtration system should be 
manufactured under a good quality 
assurance program such as one that 
addresses all of the basic requirements 
of ASME NQA-1, "Quality Assurance 
Program Requirements for Nuclear 
Facilities." 

V-Bed Adsorber Applications 
From left to right: prefilter, upstream in-place test section. HEPA filter, V-bed adsorber, in-place 
combination test section, V-bed adsorber, HEPA filter, downstream in-place test section. 
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CarbonAdsorbers - · 
Carbonadsorbers use activated or impregnated·_ -
/activated carbon as a filtering m_edium to 
remove gaseous emissions from nuclear; 
biological and/or chemical process exhaust · 
air. Due to. the pot_entially hazardous nature 
of their end use, the customer should consult 
with· Flanders/CSC technical representatives as 
early as possible during the design phase of a 
project to assure proper specifications for· the 
adsorbers and the -filtration system. -Flanders/ 
CSC personnel have many years experience 
with gas-phase and HEPA filtration systems 
and can provide assistance in adsorbent 
selection, residence time calculations; and 
system configuration. 

All units are manufactured in accordance 
with Flanders/CSC's quality assurance 
program, which meets the requirements of 
ASME:-NQA-1, "Quality Assurance Program 
Requirements for Nuclear Facilities." Flanders/ 
CSC tests each adsorber to insure a minimum 
mechanical efficiency (the percentage of air that 
actually contacts the activated carbon in a 
system without penetrating voids or cracks} of 
99.9% per IES-RP~CC-008-84, "Recommended 
Practice for Gas-Phase Adsorber Cells." This 
test of the adsorber's efficiency on test agents 
is used to _determine if the adsorber is properly 
manufactured and filled, but not whether it is 
suitable for a given application. 

Residence Time 
Under actual operating conditions, the removal 
efficiency (the percentage of containment 
actually removed by the activated carbon 
during operation} of an adsorber is determined . 
by the type and amount of contaminant in the 
gas stream, the type and amount of adsorbent, 
and the residence time (the time that the gas 
stream is in contact with the carbon). In most 
applications, a residence time of 0.125 second 
is sufficient. In other cases, residence time is a 
critical factor that must be calculated for the 
specific contaminant. (See p. 20.) 

6 

Applications • 
Type IV -(\/-Bed) adsorb~rs are designed for use 
in Flanders/CSC BF-Series and BG-Series bag:- _ 
in/bag-out housings for KF-Series and KG~ -
Series high efficiency side-service housings. 
Occasionally they are used in large "front and 
rear loading" built-up banks inside .walk-in 

- plenums, but the type II Tray adsorber is 
usually best suited for that system design .. 

- . . .· . . ' . 

Adsorber Design and Performance 
All units are made with beds of carbon mounted 
in a "V" configuration at various depths and 

·. residence times at rated airflow depending_upon 
customer requirements. Various grades of 
carbon are available to meet specific removal 
requirements: , .. 

Designation A = Activated 8 x 16 mesh 
carbon is used to adsorb heavy solvents, 
elemental iodine and most odors. This carbon 
is specified as follows: 

The activated carbon shall be coconut shell 
base, 8 x 16 mesh and shall have a minimum 
carbon tetrachloride activity of 60% when tested 
in accordance with ASTM D3467. The carbon 
shall meet the "base" carbon requirements for 
nuclear grade carbon. 

Designation N = Nuclear grade 8 x 16 mesh · 
carbon is specially impregnated activated 
carbon used to adsorb organic radioiodides. 
This carbon ,is specified as follows: 

The nuclear grade carbon shall be coconut shell 
base, 8 x 16 mesh that meets the requirements 
of "ASME N509-1996 "Reaffirmed," Section 5.2. 

Designation W = Whetlerized 12 x 30 mesh 
carbon is specially impregnated activated 
carbon used to adsorb toxic warfare gases. This 
carbon is specified as follows: 

The activated carbon shall be specially 
impregnated coal base that meets the require
ments of Military Standard MIL-C-0013724D. 
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Designa~ion T = ASZM-TEDA (Coope1rite) 
· 12 · x 30 mesh carbon used to adsorb toxic 
warfare gases. Performs simila(to Whetlerite. 
lmpregnants do not include chromium. • 

The activated carbon shall be specially 
impregnated coal base that meets · the 
requirements of EA-DTL-1704A. 

Other media available to meet design 
requirements. 

Note: Carbon adsorbers can be "poisoned" by 
paint fumes and other gases commonly found 
in many facilities and must be carefully protected 
when. stor.ed. The customer should consult 
the factory representative regarding storage 
precautions. 

DMMP - Qualified Adsorbers 
Flanders/CSC model numbers 

• AF-GG16-62-WSD 

AF-GG16-62-TSD 

AG-GG16-62-WSD 

AG-GG16-62-TSD 

have been tested and certified for DMMP 
Qualification at the U.S. Army Armament 
Munitions and Chemical Command, Aberdeen 
Proving Grounds. 

- Adsorber Housings 
V-Bed carbon adsorbers are manufactured in 
standard sizes for use in bag-in/bag:-out and 
side-load housings, and are available in both 
gel seal and gasket seal designs. Flanders/CSC 
manufactures a complete line of housings for 
adsorbers and HEPA filters. Contact the factory 
or your Flanders/CSC representative for 
complete information on adsorbers and HEPA 
filter housings. 

Type lV {V-Bed) Stainless Steel. 
•· Frame Adsorbers · 
·.· Description. 

The Fla~ders/CSC Type IV. (V-Bed) ads<Jrber is 
designed with either 1-inch, 1 3/a-inch or 2-irich 
thick· beds arranged in· a V-Bank configuration. 
This design allows a high airflow at a relatively 
low pressure drop. Adsorber frames are · 
constructed of T-304 stainle~s steel with T-304 
stainless s.teel perforated screens. 

These adsorbers are designed for use in 
Flanders/CSC G-Series, BF-Series and 
BG-Series bag-in/bag-out housings; KF~Series 
and KG-Series efficiency side-serving housings. 

These adsorbers are manufactured under 
stringent quality control procedures. Each 
adsorber is filled, tested and packaged in 
accordance with IES Designation: RP-8 
(IES-RP-CC-008, "Recommended Practice for 
Gas.Phase Adsorber Cells"). Before shipping, 
each adsorber is tested in accordance with this 
standard to assure a minimum mechanical 
efficiency of 99.9%. 

Type JV Stainless Steel Frame Adso;ber 

Features 

• Minimum mechanical efficiency of 99.9% 
when tested in accordance with I ES 
Designation: RP-8 (IES-RP-CC-008, 
"Recommended Practices for Gas-Phase 
Adsorber Cells"). Higher efficiencies 
available when required. 
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• Designed, manufactured and tested under · 
· a Quality Assurance Program that me·ets the 
basic requirements of ASME NQA-1, 
"Quality Assurance Program Requirements 
for Nuclear Facilities." 

0 Available in several standard sizes allowing 
use in standard filter housings. 

• Corrosion resistant. 

• Can be filled with appropriate adsorbent to 
capture any adsorbable contaminant. 

• Many applications: Treat exhaust air froll'.l 
safety cabinets, glove boxes and fume 
hoods, supply air to inhalation labs, etc. 

Suggested Specifications Type IV 
Stainless Steel Adsorbers 
From the tables on Pages 9 - 11, fill in the 
blanks for adsorber requirements. 

Adsorber shall be Flanders/CSC model 

.numb.er: . . . Ads~rber · f~ame -·shaU: be 
'C()JlStructed. of 14-gauge T..:304 stainless steel• 
and have ___ beds that are · d·eep, · 
arranged in a V-bank configuration. The filter 

· ·frame shall be size:_· _· _" high x __ · " wide 
x _· _" deep, and have a ___ (gel/gasket) 
seal on one side. The rated flow shall be 
___ CFM at approximately _ .. _" w.g. 
pressure drop and · . second· residence 
time. Adsorber screens shall be perforated 26 
gauge T-304 stainless steel supported by 
external spacers to prevent distortion during 
filling with carbon. Adsorber shall exhibit a 
minimum mechanical efficiency of 99.9% when 
tested in accordance with IES-RP-CC-008-84, 
"Recommended Practice for· Gas-Phase 
Adsorber Cells." Units shall be designed, 
manufactured, and tested under a Quality 
Assurance Program that meets the requirements 
ofASME NQA-1, ~Quality Assurance Program 
Requirements. for Nuclear Facilities." 

Ordering Information: Type IV (V-Bed} Stainless Steel Adsorber 
Model Number Breakdown (Example} 

AG - GG16 -6 -WSD 

l~A_d_s_o_rb_e_r_l====--~~~~~~~~---_-_-_-_-:T__,J' , •~~L~= ~::: __ f ~o.t req_uhd)I I G= Gasket Seal I _ 
! F= Gel Seal j !Frame Material ! . 

· IS=Stainless Steel! 
Adsorber Size (Nominal) 

High Wide Deep 

CC6 
CC12 
CG12 
CG16 
GC16 
GC12 
GG12 
GG16 
GG18 

= 1·2"x 12"x 5 7/s" 
= 12"x 12"x .11 ½" 
= 12"x·24"x 11 ½" 
= 12"x 24"x 16" 
= 24"x 12"x 16" 
= 24"x 12"x 11 1/z" 
= 24"x 24"x 11 1/z" 
= 24"x 24"x 16" 
= 24"x 24"x 18" 

Notes: 

..•. ·• .•. ~.. -.ri 
O :. tt•·••M•-••••• ••' 

1

, ( iac=~i::sG~=;:i_::~;i 
i r-<:~ csr::s:=r::::r·~,·~i==~~ 

~ !1!\'.l~~::~~-~'~ 

Adsorbent Material 
A = Activated Carbon (8 x 16 Mesh) 
N = Nuclear Grade Carbon (8 x 16 Mesh) 
W = Whetleriz:ed Carbon (12 x 30 Mesh) 
T = ASZM•TEDA Carbon (12 x 30 Mesh) 

Bed Thickness 
1 = 1" Bed Thickness 

---1 3/s = 1 3/s" Bed Thickness 
2 = 2" Bed Thickness 

;. ~<~~L.,:;~ ': . >:' .. · -,~~~,:~~,LS[ '------1~u'::be; :!:ti:t;;
1
~ell 

1. In the charts on the following pages, pressure drop and weight will vary 
slightly due to variations in carbon particle size distribution and packing 
density. 

4 = 4 Beds per Cell 
8 = 8 Beds per Cell 

10 = 10 Beds per Cell 

2. Not all model number combinations above are available. 
8 
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·RPP~24544 REV ld 

·ord~ri~:gJnf6rn1ation: Type IV (V-Bed}'Stain/ess Stee/Adsorb~r . · . . ~- •. ---~-. 

· Note: ~ P may vary by +/- ~0% due to physical 
characteristics of the carton. Th~se variations must 

Full-Size Gel Seal Adsorbers · be considered when sizing fans. 

~ 
:: . 

' 

AF-GC12-101-AS 24x12x12¼ 500 0.90 · 0.083 10 .1 200'F 29 92 

AF-GC12-101.-NS 24x12x121 
/4 500 0.90 0.083 10 1 2oo·F 32 95 

AF-GC 12-101-WS 24x12x12¼ 500 2.00 0.083 10 1 200-F 35 98 
j'' 

AF-GC12-101-TS 24x12x12¼ 500 2.00 0.083 10 1 200"F 35 98 · 

AF-GG12-101-AS 24x24x12¼ 1000 0.90 0.083 10 1 20ffF 58 153 

AF-GG12-101-NS 24x24x12¼ 1000 0.90 0.083 10 1 200'F 64 159 .· 

AF-GG12-101-WS 24x24x12¼ 1000 2.00 0.083 10 1 200-F 70 165 

AF-GG12-101-TS . 24x24x12¼ 1000 2.00 0.083 10 1 200-F 70 165 

AF-GG16~81 3ia-AS 24x24x16¾ 1000 0.85 0.125 8 Pia 200'F 75 210. 

AF-GG16-81 3/s-NS 24x24x16¾ 1000 0;85 0.125 8 13/a 200'F 80 215 

AF-GG16-813/a-WS 24x24x16¾ 1000 2.10 0.125 8 13/a 200'F 90 225 

AF-GG16-8P/a-TS 24x24x16¾ 1000 2.10 0.125 8 Pia 200"F 90 225 

AF-GG12-62-AS 24x24x121 
/4 700 1.75 0.125 6 2 200"F 59 162 

AF-GG12-62-=-NS 24x24x12¼ 700 1.75 0.125 6 2 2oo·F 62 165 

AF-GG12-62-WS 24x24x12¼ 700 3.90 0.125 6 2 200-F 70 173 

AF-GG12~62-TS 24x24x121
/4 700 3.90 0.125 6 2 200'F 70 173 

AF-GG16-62-AS 24x24x16¾ 1000 1.75 0.125 6 2 20ffF 79 205 

AF-GG16-62-NS 24x24x16¾ 1000 1.75 0.125 6 2 200'F 86 212 

AF-GG16-62-WS• 24x24x16¾ 1000 3.90 0.125 6 2 200'F 98 224 

AF-GG 16-62-WSD 24x24x16¾ 1000 3.90 0.125 6 2 20CfF 100 226 

AF-GG16-62-TS 24x24x16¾ 1000 3.90 0.125 6 2 200'F 98 224 

AF-GG16-62-TSD 24x24x16¾ 1000 3.90 0.125 6 2 2oo·F 100 26 

AF-GG18-62-AS 24x24x18¾. 1250 1.75 0.125 6 2 200-F 90 225 

AF-GG18-62-NS 24x24x18¾ 1250 1.75 0.125 6 2 200'F 96 231 

AF-GG18-62-WS 24x24x18¾ 1250 4.10 0.125 6 2 200-F 105 240 

AF-GG18-62-TS 24x24x18¾ 1250 4.10 0.125 6 2 200'F 105 240 
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... Ordering lilform~tion: Type iv(V-Bed) Stain/es; Steel Adsorber .. 

Note: ~ P may vary by +/-20%. due to physical 
characteristics of the carton. These variations must 
be considered· when sizing fans. · F_ull Size Gasket S.eal Adsorbers 

. 1 
! 

AG-GC12-101-NS 24x12x11½ 0.90 0.083 10 1 200"F - 32 92 

AG-GC12-101~ws. 2:00 0.083 1g,. 1 200"F 35 95 

AG-Gc12..:101~rs 24x12x11½ 500 2.00 0.083 10 1 :200"F 35 95. 

. AG-GG12-10t-P.S 24x24x11½ 1000 0.90 0.083 10 1 200"F 58 148 

AG-GG12-101-NS . 24x24x11½ 1000 0.90 0.083 10 1 200"F 64 154 

AG-GG12~101-ws 24x24x11½ 1000 2.00 0.083 10 1 200'F 70 160 

AG-GG12-101-TS . 24x24x11½ 1.000 2;00 0.083 10 1 200"F 70 160 

· AG~GG16~8P/ii-AS 205 
. \ 

24x24x16 1000 0.85 0.125 8 13/a 200"F 75 

AG-GG16-8t3ls-NS 24x24x16 1000 0.85 0.125 8 Pia 200-F 80 210 

AG-GG16-81 3/a-WS 24x24x16 1000 2.10 0.125 8 Pia 200"F 90 220 

AG~GG16-81 3/a-TS 24x24x16 1000 2.10 0.125 8 Pia 200"F 90 220 

· .: AG-GG12-62-AS 24x24x11½ 700 1.75 0.125 6 2 200"F 59 157 

. AG-GG12-62-NS 24x24x11½ 700 1.75 0.125 6 2 200"F 62 :150 

AG-GG12-62°WS . 24x24x11½ 700 3.90 0.125 6 2 200'F 70 168 

AG-GG12°62-TS · 24x24x11½. }00 3.90 0.125 6 2 200'F 70 168 

•· AG-GG 16c62-AS -24x24x16 · 1000 1.75 0.125 6 2 200'F 79 200 

AG-GG16-62-NS 24x24x16 1000 1.75 0.125 6 2 200'F 86 207 

AG-GG16-62~ws·- 24x24X16 1000 3.90 0.125 6 2 200'F 98 219 

AG-GG16-62-WSD 24x24x16 1000 3.90 0.125 6 2 200"F 100 221 

AG-GG16-62-TS 24x24x16 1000 3.90 0.125 6 2 200"F 98 219 

AG-GG 16-62-TSD 24x24x16 1000 3.90 0.125 6 2 200'F 100 221 

AG-GG18-62-AS 24x24x18 1250 1.75 0.125 6 2 200"F 90 220 

AG-GG18-62-NS 24x24x18 1250 1.75 0.125 6 2 200"F 96 226 

AG-GG18-62-WS 24x24x18 1250 4.10 0.125 6 2 2oo·F 105 235 

AG-GG18-62-TS 24x24x18 1250 4.10 0.125 6 2 200"F 105 235 
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C>rci~ri~g:lnform.ation: Type IV (V-Bed) Stainless Steel Adsorber 

-Small Size· Adsorbers 

· Note:. l\ P may vary by+/- 20% due to physical 
. . characteristics of the carton: These variations must 

be cpnsidered when sizing fans. 

Ordering information below is for small size gel 
• and gasket seal adsorbers,: grouped by 
. adsorbent materials {Activated Carbon, Nuclear 
Grade Carbon, Whetlerized Carbon and ASZM
TEDA Carbon). 

Small Size Stainless Steel Ge/Seal· Adsorbers - Activated Carbon 

AF-B86-41-AS . 8x 8x 65/a 40 0.45 0.083 4 1 

AF-CC6-413/a-AS 12x12x 65/a 5a- 0.90 0.125 4. 13/a 

AF-CC12-41 3/s-AS 12x12x12¼ 140 1.10 0.125 4 Pia 

AF-CC16-41 3/a-AS 12x12x16¾ 465 0.85 0.125 4 Pia 

Small_ Size Stainless Steel Gasket Seal Adsorbers - Activated Carbon 

AG;.886-41-AS 8x8x57/s 40 0.45 0:083 4 1 

AG-CC6-41 3/a-AS 12x12x57/a 55 0.90 0.125 4 131a 

AG-CC12-41 3/a-AS 12x12x11½ 140 1.10 0.125 4 Pia 

AG-CG16-41 3/a-AS 12x24x16 465 0.85 0.125 4 13/a 

AS-34 

r 
·' 

. ! 

200"F 3 16 

200"F 8 33 

200"F 14 53 

200'F 45 124 

200'F 3 15 

200"F 8 31 

200'F 14 51 

200"F 45 121. 
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SinauSize Staihless S~eel; Gel-Seal Adsorbe,rs ·;. Nuclear Grade Carbon . 

AF-_8B641-NS Bx Bx 65/s 40- 0.45 . 0.083- 4 1 200'F 3 16 

AF-CC6-41 3/s-NS 12x12x 65/s 55 o;go 0.125 4 13/s 200"F 8 33 

AF~CC12-41 3/s-NS 12x12ic12¼ 140 · 1.10 0.125 4 13/s 200"F 15 54 

AF-CC16~41 3ia~NS 
, ' , 

12x12x1s¾ -455 0.85 0.12S- 4 Pia 200-F 48 127 

Small Size Stainless Steel .Gasket Seal Adsorbers - Nuclear Grade Carbon 

AG-B86-41-NS Bx Bx 571s 40 0.45 0.083 4 1 200'F 3 15 

AG-CC6-4 Pis-NS 12x12x 571s _ 55 0.90 0.125 4 Pia 200"F 8 31 
,. 

AG-CC12-413/s-NS 12x12x11 ½ 140 1.10 0.125 4 Pia 200°F 15 52 

AG-CG16-4Ha-NS 12x24x16 465 0.85 0.125 4 Pis 200"F 48 124 

Small Size Stainless Steel Gel Seal Adsorbers -Whetlerized Carbon 

. AF~BB6-41-WS Bx Bx 65/s 40 1.00 .o;oa3 4 2oo·F 4 17 

AF-CC6-4 HacWS 12x12x 651s 55 2.10 - 0.125 4 Pia 200"F 9 34 

AF-CC12-41 3ls-WS 12x12x12¼ 140 2.10 0.125 4 Pia 200"F 16 55 

AF-CC16-41 3la-WS 12x12x16¾ 465 2;10 0.125 4 Pia 200"F 50 129 

Small Size Stainless Steel Gasket Seal Adsorbers - Whetlerized Carbon 

AG-BBB-41-WS Bx Bx 571s 40 1.00 0.083 4 1 , 200'F 3 15 

AG-CC6-4 Pla-WS 12x12x 571a 55 2.10 0.125 4 Pis 200'F 8 31 

AG-CC12-41 3/a-WS 12x12x11½ 140 2.10 0.125 4 Pis 200'F 15 52 

AG-CG 16-41 3ls-WS 12x24x16 465 2.10 0.125 4 Pia 200"F 48 124 

12 
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Cinersorb:.lnci11eiatable·HlghEffi~iencY·· 
. Gas Adsorber . 

. . . . . . . .·• 

The Cinersorb i.s the solution .to problems . . 
associated '\\iith · the disposal of· carbbil . · · · · 

. adsorbers contaminated with toxic, carcinogenic, .· 
microbiological, radioactive or other dangerous 
contaminants. ·' 

Many facilities have a waste disposal problem · 
regarding high-efficiency· adsorbers .·that. are 
loaded with dangerous contaminants. In the 
past, high-efficiency adsorbers (i.e .. adsorbers 
that exhibit a mechanical efficiency of 99.9%) · 
have been manufactured with metal frames. 
Since these rnetal frame adsorbers cannot. 
always be safely refilledwith fresh carbon, their 
disposal becomes a problem. 

The Flanders/CSC Cinersorb, w.hich has a 
combustible, frame. constructed of high impact 
polystyrene plastic, solves this problem . 

Features 

• Polystyrene· frame allows disposal by 
incineration (volume reduction exceeds 
95%) . 

• Mechanical efficiency of 99. 9% when tested 
in accordance with IES-RP-CC-008'-84, 
"Recommended Pra()tice for Gas-Phase 
Adsorber Cells" 

" Availa~le in m~ny sizes (See pp. 15-16), 
allowing use in most standard filter 
housings 

• Easier to handle, weighs 40 to 50% less than 
metal frame adsorbers 

• Less expensive than metal frame 
adsorbers 

• Corrosion resistant 

.. Can be filled with any adsorbent to capture 
· almost any contaminant 

0 Many applications, including safety cabinet, 
glove box and fume hood exhaust, 
laboratory supply air and odor control 

A5-36 

Incineration _guidelines vary from contaminant 
to contaminant. The customer should determine 
that incineration meets the requirements 
governed by type of contaminant in question and 
local regulations. 

• Designed, manufactured and tested under 
a Quality Assurance Program that meets the 
requirements of ASME-NQA-1, "Quality 
Assurance Program for Nuclear Facilities" 
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Sugge~t~d·$pecificatior1s Ciriers·orb Disp9s~ble Cariion Adsorb~rs 
From<thetables onP~ges 15-16; fill in ihe:b/~nks foradsorberrecjulrements. 

Ad.s_orber shall .be Fland~rs/CSC model 
number : ; Adsorber frame · shall be· 

. constructed-~ ~ighimpact polystyrene to aliow 
disposal of .spent . adsorber by ihciheration; 
Adsorbers shall . have beds that· are 
_· __ .deep; arranged in aV:-bank configuration, 
The filter frame shall be size: . · · " high 
x_· ._·_· ;,· wide X _. •_. _· _" deep; and have a 
___ · (gel/gasket) seal on one side. The 
rated flow shall be CFM at __ · _" w.g. 

pressure· drop . and . ___ second residence 
time: .. Adsorber screens shall be.· perforated 
plastic.supported by external spacers to prevent 
distortion duririg filling with carbon .. Adsorber 
shall exhibit a minimum·. mechanical efficiency 
of 99.9°% wher1 tested in acccirdance with 
IES-RP.:.CC-.008:.84, "Recommended Practice for 
Gas-Phase Adsor:ber Cells." 

. . 

. Model.Number Breakdown (Example) 

~G-GG16-
l Adsorber 1--'----------'--'--'J ,I.J 

1 
-WP 

. · 1rame Mmrial 
i G=Gasketseal,_i ________ _ 
J F= Gel Seal ! 
Adsorber Size (Nominal) 

High Wide Deep 

CC12 = 12"x 12'.'x 11 'l2" 
CG16 = 12"x 24"x 16 
GC16 = 24"x 12"x 16" 
GC12 = 24"x 12"x 11 1'2" 
GG12 = 24"x 24"x 11 1l2'' 
GG16 = 24"x 24"x 16" 
GG18 : ·=. 24"x 24"x 18'' 

. '/t:"······---· ~:f. -··----~ r··. ;. ........ ·····-· ................................. ·-·-------~ 

l~~~~~~I 
14 
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Notes: 

j P=P.lastic 

Adsorbent Material 
A= Activated Carbon (8 x 16 Mesh) 
N = Nuclear Grade Carbon (Bx 16 Mesh) 
W = Whetlerized Carbon (12 x 30 Mesh) 
T = ASZM-TEDACarbon (12 x 30 Mesh) 

Bed Thickness 
1 = 1"·Bed Thickness· 
1 3/e = 1 3/e" Bed Thickness 
2 = 2" Beci Thickness 

Number of Beds Per Cell 
3 = 3 Beds per Cell 
4 = 4 Beds per Cell 
8 = 8 Beds per Cell 

10 = 10 Beds per Cell 

12 = 12 Beds per Cell 

1. In the charts on the following pages, pressure drop 
and weight will vary slightly due to variations in 
carbon particle size distribution and packing density. 

2. Not all model number combinations above are 
available. 



. Ordering Information:·_. Cihersorb Dispi;sab/e Carbon Adsorber 
These adsorbers · are designed as· disposable . · 
_units. DO NOT refill with fresh carbon for reuse. 

above· 1-20° F or if contaminants will attack the 
polysfyrene plastic frame material. 

· · NOT recommended. for use in systems 

. Gel Seal Housings 

._· Not~: · b. P .may vary: by +/- 20% tltie to physfcal .· 
characteristi,cs of the carton. These variations must 

· be considered when sizing fans .. 

0.90 
-~,·: 

AF-GC12-101-NP 24x12x12¼ 500 0,90 0.083. 10 

AF-GC12-101-WP 24x12x12¼ 500 2.00 0.083 10 1 120-F 26 

AF-GC12-101-TP 24x12ic12¼ 500 2.00 0.083 10 1 120°F 26 

AF-GG12-101-AP 24x24x121/.; 1000 0.90 0:083 10 1 120-F 43 

AF-GG12-101-NP 24x24x12¼ 1000 0.90 o:oa3 10 1 120'F 49 

AF-GG12-101-WP 24x24x12¼ 1000 2.00 0.083 10 1 12ffF 52. 

AF-GG12-101-TP 24x24x12¼ 1000 2.00 0.083 10 1 120'F 52 

AF-GG12-62-AP 24x24x12¼ 700 1.75 0.125 6 2 200'F 59 

AF-GG 12-62-NP 24x24x12¼ 700 1.75 0.125 6 2 200"F 59. 

AF-GG16-81 3/s-AP 24x24x16¾ 1000 0.85 0.125 8 P/s 120°F 74 

AF-GG16-81 3ls-NP 24x24x16¾ 1000 0.85 0,125 8 131s 120"F 79. 

AF-GG16-813/s-WP 24x24x16¾ 1000 2.10 0.125 8 Pia 120'F 88 

.AF-GG16-81 3/s-TP 24x24x16¾ .1000 2.10 0.125 8 · Pia 120"F. · 88 

AF-GG16-121-AP · 24x24x16¾ 1000 .5 0.125 12 1 120-F 120 

·AF-GG16-121-NP 24x24x16¾ 1000 .5 0.125 12 1 120'F 120· 

AF-GG16-62-AP 24x24x16¾ 1000 1.75 0.125 6 2 120'F 80 

AF-GG16-62-NP 24x24x16¾ 1000 1.75 0.125 6 2 120"F 84 

AF-GG 16-62-WP 24x24x16¾ 1000 3.90 0.125 6 2 120'F 96 

AF-GG16-62-TP 24x24x16¾ 1000 3:90 0.125 6 2 120"F 96 

AF-GG18-62-AP 24x24x18¾ 1250 1.75 0.125 6 2 120"F 79 

AF-GG18-62-NP 24x24x18¾ 1250 1.75 0.125 6 2 120°F 86 

AF-GG 18-62-WP 24x24x18¾ 1250 · 4.10 0.125 6 2 120°F 98 

AF-GG18-62-TP 24x24x18¾ 1250 4.10 0.125 6 2 120°F 100 
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98 

98 

153 
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165 

165 
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113 

118 

127 . 

127 

78 

78 

115 

119 

131 

131 

127 

131 

140 
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· Ordering Information: Cinersorb Disposable. Carbon Adsorbers 

. ·· Gasket Seal Housings 

· AG-GC12-101-NP 24x12x11½ 500 

AG-GC12-101-WP 24x12x11½ 500 

AG-GC12-101-TP 24x12x11½ 500 

AG-GG12-101-AP 24x24x11½ 1000 

AG-GG12-101-NP 24x24x11½ 1000 

AG-GG12-101-WP 24x24x11½ 1000 

AG-GG12s101-TP 24x24x11½ 1000 

AG-GG12-62-WP 24x24x11½ 700 

AG-GG12-62-TP 24x24x11½ 700 

AG-GG16-813/a-AP 24x24x16 1000 

AG-GG16-81 3/s-NP 24x24x16 1000 

AC3-GG16-8P/a-WP 24x24x16 1000 

AG-GG16-8 P/s-TP 24x24x16 1000 

AG-GG16-121-AP 24x24x16 1000 

AG-GG16121-NP 24x24x16 1000 

AG~GG16-62-AP 24x24x16 1000 

AG-GG16-62-NP 24x24x16 1000 

AG-GG16-62-WP 24x24x16 1000 

AG-GG16-62-TP 24x24x16 1000 

AG-GG 18-62-AP 24x24x18 1250 

AG-GG18-62-NP 24x24x18 1250 

AG-GG18-62-WP 24x24x18 1250 

AG-GG18-62-TP 24x24x18 1250 

16 

Note: /y, P may vary by +/- 20% due to physical 
characteristics of the carton. These variations must 
be considered when sizing fans . 

0;083 

2.00 0.083 10 1 120-F 

2.00 0.083 10 1 120°F 26 

0.90 0.083 10 1 120"F 43 

0.90 0.083 10 1 120"F 49 

2.00 0.083 10 1 120-F 52 

2.00 0.083 10 1 120"F 52 

1.75 0.125 6 2 200-F 59 

1.75 0.125 6 2 200°F .. 59 

0.85 · 0.125 8 13/s 120-F 74 

0.85 0.125 8 P/s 120"F 79 

2.10 0.125 8 13/a 120"F 88 

2.10 0.125 8 13/s 120"F 88 

0.5 0.125 12 . 1 1.20'F 120 

0.5 0.125 12 1 120"F 120 

1.75 0.125 6 2 120'F 80 

1.75 0.125 6 2 120"F 84 

3.90 0.125 6 2 12ffF 96 

3.90 0.125 6 2 120"F 96 

1.75 0.125 6 2 120"F 92 

1.75 0.125 6 2 120'F 96 

4.10 0.125 6 2 120"F 105 

4.10 0.125 6 2 120"F 105 
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Type-II Tray Carbon Adsorbers ·• 

The Flan~ers/CSC Type II adsorber meets the 
design and performance criteria of IES-RP-CC-
008-84, "Recommended PracticeforGas-Phase. 
Adsorber CelL" It is primarily used by the nuclear 
industry .. The Flanders/CSC Type II cell exhibits 

· a minimum mechanical efficiency of99.9% when 
.tested in accordance with that standard. 

· The flanders/CSC Type II cell incorporates two 
2-irich beds. Three cells are designed to be 
modular with a 1000 CFM HEPA filter in both 
flow rate and size. By using multiple Type II cells, 
any required flovtrate can be.obtained. 

The Flanders/CSC Type II cell is made of 
3oo~seri.es stainless steel. Dimensions are 
maintained to assure conformance with 
the requirements of IES-RP-CC-008-84, 
"Recommended Practice for Gas-Phas~ 
Adsorber Cells;".' It is designed, manufactured 
and tested under a quality assurance program 
that meets· the basic requirements of ASME 
NQA-1, "Quality Assurance Program Require
ments for Nuclear Facilities:' 

Application 

Type II Trayadsorbers are designed so that three 
· cells in parallel are modular with a 1000 CFM 
· HEPA filter. These adsorbers are primarily used· 
by the nuclear- industry. They are usually 
installed in large "built-up" banks inside walk-in 
plenums. 

Suggested Specifications 

Adsorber shall be Flanders/CSC V-2 Type II 
adsorber tray. The adsorber frame shall be 
constructed ofType 304 stainless steel and have 
two (2), 2-inch deep beds. Adsorber screens 
shall be perforated 26 gage Type 304 stainless 
steel (0.045" dia. holes, 37% open area) with 
external reinforcement to prevent distortion 
during filling with carbon. The adsorber shall be 
filled with 8 x 16 mesh, granular, activated, 
impregnated carbon that meets the 
requirements of Article FF-5000 of ASME/ANSI 

AS-40 

• .· Stand_ard Type II Tray Carbon Adsorber 

AG-1-1997, "Code on Nuclear Air and Gas 
Treatment." At a rated flow·•of 333 CFM each 
shall provide a 0.25 second residence time with 
an approximate pressure drop of 1.1 0" water 
gage. Approximate filled weight of the adsorber 
is 96 lbs. with a maximum operating tempera
ture of 200° F. The. adsorber shall exhibit a 
mechanical efficiency of 99'.9% when tested 
in accordance with IES-RP-CC-08-84, 
"Recommended Practice for Gas-,Phase 
Adsorber Cells." The adsorber shall be 
designed, manufactured and tested under a· 
Quality Assurance Program that meets the 
basic requirements of ASME NQA-1, "Quality 
Assurance Program Requirements for Nuclear · 
Facilities." · 

Model Number Breakdown (Example) 

AG -T2 -30 -:r ,·1:r I ~ ! 30"Tray Length I 

! Gasket Seal ! ~I __ _ 
!Type II Tray 
jAdsorber 
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Orderang· liiformatlon: Type:J/TrayCarbonAdsorber·· 

Flanders/CSC Type II Tray Adsorber 

333 40 ft/minute 

Standard Options: 

18 

1 Different length cells 
2 Special frame materials 
3 Special adsorbents 
4 Special faceplate 
5 Sample canisters 
6 Custom sizes 

99.9% 2inches 0.25 sec. 0.90 (±0.30) 105 

A5-41 

Note: Flanders/CSC's Service Division can 
refill and recertify most types of High Efficiency 
Gas Adsorbers. 



· •· RPP-24544REV Id . · .... 

·. Carbon-Sampling Canisters 

In nuclear applications, *US Reg. Guide 1.52 . 
· details the frequency of having carbon teste9 
for ability to remove methyl iodide. The sampler.· 
_devices shown simplify the sample taking 
procedure. The sampler is removed, the 
sampler space is blanked off, and the sample is 
sent to the lab for analysis. No in-place test is 
required. (Note: · Jf a filter is removed to provide · 
a sample, an in-place test must he performed 
after the filter is replaced.) 

Existing systems can use the compatible 
Flanders/CSC sampling system for easy 
conversion. 

Carbon Sampler Blank Off Plug and 
Canister/Plug Removal Tool (furnished) 

Radioactive. Iodine Performance . 
. Test 
Flanders/CSC can provide radioiodine testing. 
services on.samples of carbon to determine if .. 
the samples meet customer specifications. Tests 
can be expedited to prevent extended downtime 
of the customer's air filtration system. Tests are 
performed to -latest versions of A$TM-D3803, 
ASME N509 and ASME AG-1; but, any 
standardradioiodine testing can beperformed. 
Customer can also specify custom test 
parameters, if required. 

·us Nuclear Regulatory Commission Regulatory ·Guide 1.52. 
"Design. Testing and Maintenance Criteria for Post Accident 
Engineered-Safety-Feature Atmosphere Cle.anup System Air 
Filtration and Adsorption Units of Ught-Water-Cooied r'itc!ear Power Plants.· 

Types of Adsorption 

There are ttireEttypes of adsorption that 
concern us: 1. Kinetic, 2. Isotopic Exchange, 
and 3. Complexing or Chemisorption. 

Kinetic: Kinetic adsorption of a gas moleGule 
or chemical vapor is the physical attraction 
of the molecule to the carbon granule by 
electrostatic forces. These forces, as they 
apply to small particles, are governed by 
van der Waals theories, and these attraction 
forces are termed van der Waals forces. Since 
these forces are physicalin nature, the forces 
can be undone by physical effort. Thus, high 
temperature, high humidity, or other natural 
causes may cause an adsorbed contaminant to 
d~o~ . 

Generally, the higher the boiling point, the larger 
the molecule size, and the lower the melting 
temperature, the· easier the molecule is to 
kinetically adsorb and the stronger it is held once 
it is adsorbed. 

Isotopic Exchange: A second "adsorption" 
mechanism is isotopic exchange. Radioactive 

' <materials usually have a family of isotopes. If a 
stable isotope is adsorbed on the carbon 
initially, an unstable isotopic compound will, 
when it comes into contact with the stable form 
of the element, exchange the isotopes. The 
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' stable form is now on the airborne molecule and ·• Efficiency is the abm~ .for the ~arbon t~ remove ' 
the. radioactive form is on the molecular a desired contaminant. Methyl iodide efficiency, · 
structure of the impregnant. An example of this. for example, is determined by challenging the 
is carbon impregnated with Kh. The radioactive · • carbon with an actual radioactive methyl iodide . 
form of iodine in the organic form CH31131 will vapor. The amoi.mt of the contaminant upstream 
isotopically exchange with the iodine on the of the carbon is known, and. the amount that is 
carbon. This exchange is nondirectional, co.llected on backup beds is measured. The 
meaning the adsorbed (exchanged) radioactive · Eifficiency of that carbon sample to remove 
species of iodine may very we11l'fbxa[®~'E=1/t · methyl iodide is easily ¢ajQ!Jlated by comparing . 
·again. The result will be a different .airborne~,.,._. . the counts of the carbor(sample to the counts. 
radioactive niethyl iodide molecule. This new on the backup beds. Test parameters such as 
radioactive molecule may again isotopically temperature and relative humidity greatly affect 
exchange with stable. iodides on the carbon the efficiency. 

in the K'3.Jn,pregnant, and so on, until the Penetration, on the other harid, is a term used 
radioactive· iodine is delayed long enough to to indicate the degree of leak tightness for 

·- ·· decay into stable-xenon. installed carbon systems. The installed system 

Complexing or Chemisorption: A third issubjectedtoatestgasthatiseasilyadsorbed, 
capture mechanism is chemisorption. This is such as R-11 (trichlorofluoromethane). The 
the actual complexing, attaching chemically, of penetration, or by-pass of the R-11, is measured 
a radioactive iodine species to a stable. · down.stream of the filter and that amount is 
impregnant that has the ability to share .compared to the amount measured upstream 
electrons. Once the iodine is complexed, it does of the filter. A penetration value in percent is 
NOT desorb similarly to isotopic exchange. easily calculated from the collected data. This 
However, it may desorb similarly to the kinetic is also termed mechanical efficiency. 
adsorption discussed. But if it does, the entire 
impregnant desorbs from the carbon, not just 
the iodine. An example of this is to impregnate 
the carbon with triethylenediamine (TEDA) or 
some other tertiary amine .. 

To take advantage of both impregnants and .. 
capture mechanisms, carbon can be co
impregnated. This allows the carbon to be 
used as a kinetic adsorber, an isotopic 
exchange medium and a complexing agent. 
As long as the operating conditions are kept 
within normal bounds, the carbon will perform 
as required. It will perform under high humidity 
conditions and under high temperature 
conditions better than a carbon with a single 
impregnant. 

Efficiency vs. Penetration 

There is often confusion between "efficiency" 
and "penetration" of contaminants through a 
carbon bed. 

20 
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Residence Time 

Residence time is the term given to the time that 
a gas stream contacts a carbon bed. For 
example, if a carbon bed were a foot thick and 
the air stream· moved at one foot per minute, 
the residence time would be one minute. It would 
take one minute for the air to move through the 
bed. 

Typically, the carbon bed is 1-inch thick and the 
air velocity is 40-feet per minute. What would 

f. 
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the residence time be in that situation? (0.125 
seconds) The residence time can be calculated 
easily from the following relationships: 

Where: 

RT=5 xQ 
V 

RT= Residence time (seconds) 

D = Depth of carbon bed (inches) 

V = Velocity of gas through bed (feet/min) 

Most of the time, the velocity will not be given 
and must be calculated from the relationship: 

Where: 

V= Q 
A 

V = Velocity of gas through bed (feet/min) 

A = Unbaffled area of carbon bed (sq.ft} 

Q =Quantity of gas flowing through bed 
(CFM) 

Let's take an example from real life: Assume 
that Q=1,000 CFM and that a single. 6 panel, 
16-inch deep (in direction of air flow), 2-inch bed 
depth filter is to be used. To calculate the 
residence time, first determine the area of the 
carbon bed. The total area is 12.5 sq. ft. The 
12.5 ft2 is determined· by actual measurements 
of the unbaffled: bed area on one side of the 
carbon filter. Therefore: 

And: 

V= Q 
A 

V = 1000 CFM 
12.5 ft 

V = 80 Wmin 

RT=SxD 
V 

RT= 5x2 
80 

RT= 10 
80 

RT= 0.125 second 

The concept of residence time is very important 
from the designer's point of view. That is why 
Flanders/CSC is taking a lot of time to explain it 
fully. . Flanders/CSC cannot design a system 

· unless we know either the actual residence time 
required, or all of the parameters tha(determine 
the optimum residence time, (flow rate, contami
nants, concentrations, temperature, humidity, 
required efficiency, etc.} 

The residence time is critical to the cnemisorp
tion or complexing phenomena. As the gas 
enters the bed, it must have time to interact with 
the impregnants on the carbon. Too little time 
will mean that the contaminants will not interact 
completely with the carbon or impregnants. Too 
much time means that the system is not de-
signed efficiently. · 

In summary, you need to be aware .of the 
important of residence time because the first 
question we ask about an inquiry for any 
carbon system is, "What is the residence time 
requirement?" If you do not know, we will have 
to determine it before· the best system can be 
designed by our engineering staff. 

Capacity 

The capacity of activated carbon is the 
percentage of its own weight that an· activated 
carbon can adsorb of a given vapor under 
certain conditions. Some of these conditions 
are vapor concentration, temperature, humidity, 
air velocity, and defined breakthrough. 

Example: If 100 pounds of activated carbon 
adsorbs 15 pounds of benzene before it reaches 

21 
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a customer defined breakthrough point of 5 ppm, 
then the capacity of that activated carbon for 
benzene is 15%. 

Decontamination Factor 

. The Decontamination Factor is the ratio of the 
concentration of a contaminant in the untreated 
air to the concentration of the contaminant in 
the treated air. 

:· . 

If anyone asks what the Decontamination 
Factor (OF) of a filter is, the answer can be 
obtained by calculating the RECIPROCAL of the 

. penetn,1tion expressed as a fraction, .or 

DF =1 
Pen. 

Examples: 

Penetration Calculation Result 

. 40% OF = 1 DF = 2.5 
0.40 

0.1% DF = 1 OF = 1,000 
0.001 

5% . DF = 1 DF = 20 
0.50 

Design Principles for ·Filtering 
Dangerous Chemical Contaminants 

It is generally acknowledged that a properly 
designed filtration system to remove dangerous 
chemical contaminants should be as follows: 

22 

1. HEPA filters should be used to trap 
dangerous particulates and protect the 
carbon filters from collecting particulates 
and thereby increasing the adsorber's 
. pressure drop. 

A5-45 

2. Carbon .filters must: 

a Exhibit a minimum mechanical 
efficiency of 99.9% (I.e., HEGA). 

b Use high .quality coconut shell 
activated carbon. - · 

c Be sized for approximately 0:125 
second residence time. 

3. • AU fiiters should be. installed in "Bag'..in/ 
Bag..:out" housings to protect main
te nance personnel and the environment. 

4. Filtration system designs should have 
provisions for pulling samples of air or. 
carbon for laboratory analysis (to assist 
in determining when carbon adsorbers 
need changing). 

5. The disposal of hazaradous waste (i.e.,. 
spent HEPA and HEGA filters) should 
also be considered. Any HEPA or HEGA 
filter containing regulated· chemicars 
should be disposed of in accordance with 
Federal, · State and local restrictions; · 

6. The filtration system must be manufac
tured under a good quality control 
program such as one that addressed the 

·requirements of ASME NQA-1, "Quality 
Assurance Program Requirements for 
Nuclear;Facilities." 
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The .following are some random thoughts and 
information that will help you form a general idea -
about carbon filter technology.· These comments 
are to be considered as general axioms, and 
the reader should be able to "fill in" some of the 

· unknown factors when unusual situations arise. 
-However, there is no_ substitute for expert 
advice arid opinion, and the reader is urged to 

__ . contact Flanders/CSC for answers to any 
_--_ 'technical -prnblem, specific questions or 

· additional information. · 

1 Elemental iodine is adsorbed by 
attraction of the iodine to the carbon. 
This is cailed Kinetic adsorption. 

2 Methyl iodide, which comes from 
el~mental iodine (b) combining with 
methane must be adsorbed by _ 
chemisorption, usually in the form of 
isotopic exchange when_ Kl carbon is 
used or complexing when TEDA carbon 
is used. 

3 The recommended residence time for 
methyl iodide is 0.25 seconds residence 
time per 2-inch bed. Tests have shown 
that the carbon will perform as required 
at __ twice that velocity or half that r 
esidence time for a limited time period. 

4 As the humidity increases, the ability of 
the carbon to perform is adversely 
affected. However, the carbon must 
perform at 95% relative humidity_ 
in order to meet ASME AG-1 
requirements. 

5 The heavierthe molecular weight of a 
material, the easier it is to adsorb. 

6 The higher the boiling temperature of a 
material, the easier it is to adsorb. 

7 The converse of 5 and 6 is true. 

8 One gram of 60% active carbon (as 
measured by carbon tetrachloride) has 
a surface area of about 1,000 square 
meters. 

AS-46 

9 The adsorption coefficient of carbon is 
the amount of a given material that the 
car_bon will adsorb, by weight. 

10 Some hard to adsorb materials can be 
displaced by easier to adsorb materi
als. For example, acetic anhydride may 
displace acetone. Acetone may_ 
displace acetaldehyde, and acetalde
hyde may displace acetylene. 

11 The lower the concentration of a 
material, the harder to achieve a high 
removal percentag·e. 

12 One gram of carbon will· adsorb one 
milligram of iodine. The potential 
inventory of radioiodine in a nuclear 
power system is· very small. 

13 Since carbon will adsorb anything 
adsorbable, it can be poisoned by 
harmless materials and be unable to 
adsorb the material that it was designed 
to control. That is why the carbon should 
always be protected from vapors that will 
harm it. 

· 14 Shelf life of carbon in pmperly packaged 
drums or in filters having a vapor 
barrier of some kind can be as long as 
five (5) years. Flariders/CSC recom
mends that carbon over'three (3) years 
old be retested to assure that it meets 
the efficiency requirements of the 
original specifications .. 

15 Methyl iodide adsorbs-desorbs-adsorbs 
through the bed, exchanging iodine at 
each juncture. That is to say, methyl 
iodide can be radioactive-stable-radio
active-stable until it decays into harm
less xenon. 

16 Elemental iodine, once adsorbed, 
usually stays adsorbed. 

23 



.\·:·:•:::: ::::·:': 

:i)\;·;,;l(;;1\f :~(-'',f :c:§'.~®:/·•·•·••. ,•::· ~~£~~:::~:e,:c~:~a~~::~~~~ . 
•· .. ;·• :_.'-'.\_ .•FLANDl;RS/C.SC CORP.()RA}"f9~ ·. Your closest representative's office 

· ·: >·:·:.' .. :7013 Hwy 92E - PO.aox ~, : .. :.·. · •. _ .·. i:nay be found by contacting · · :: i>'·:-~_at~~ N~ -~7~08 ·.:_ ···:·· · · · ·· · our manufacturing and sales 
·: ,, . . . ... , . department . 

. .. 

Tel: 252-923-2911 Fax: 252-923-6931 
Email: csc@csc.flanderscorp.com 
Web site: www.flanders-csc.com 

A5-47 

Represented by: 

FLANDERS/CS<:a Printed in USA 11/2003 



'' ' : . ~ ·:·· .~- . 

'··.· .. :.: .. · .. :.·· 

. . RPP-24544 REVfct· .. 

· · 34005-CA-000l 

. . . 

·. Attachment 4 

TechnicaliData Sheet, 145579-V-DS-010.1, Rev.1 
Carbon Filter 1 & 2 

A5-48 

.. f 



TECHNtcAt. D.ATA-SHEET 
AMEC Americas·Limited· . 

RPP-24544 REV ld 

amecf'· 
. . . 

The document nms;on number is indicated l,eloiv. Pleasereplaca .fill nwlsed piges of this 
. document and destroy rrte·su,,er.se~d copies. 

PROJECT: rmal DlilVS Domg-. .. 145~V-DS--010.1 · . I REV.1 

PRO.iE;CI" NO.:·.· 14SS19•·. CARBON FILTER 1 & 2 

CLtENT:· Afl.1EC E&E • Rlchrand. \'Vashinnton EQUIPMENT NO. 36-~-084 & -106 
--

B Jnt9mal roval 

C CH2M HiU Ravfew 

0 B.!aREIQUBSt 

1 Bid .. Ae uasl 

O.A. Rep,; 

. Dara: 

~NT.APPROVAL~ 

~e(.-t Manager: 2, 
Oate; 7_ro/OS 

I 

ow 02•Nov-0,t 

OW 10-Nov,04 

ow 14.Jan-05 

ow 28-Fet>-05 

DOCUMENT APPROVAL 

Al'ol!EC AMSRICAS.LIMITED (TRAfi.) 
. Orlgitt:tl Api:,r<oir.118 on Fik 

D~tclpltne LOOd: 

.Dale: 

Originator: 

A5-49 



RPP-24544 REV 1d 

TECHNlCAL DATA SHEET 
amec!i·-· 

- PROJECT: final D8VS Design 145579.•V•OS...010.1 I REV.1 

. PROJECT NO.: 145579 CARBON FILTER l & 2 

CUENT~ - -- AMEC E&E - Richia~d. Washtngkln EQUIPMF.Kf NO. a5.-NQ2--064 &. ~11i6 
-- N-

REFERENCE SPECIFICATION 

I SpociRcaUon 

IHEGA FUte(Skitl -

CONTENTS 

Data Sheets --~~- ·.~.. . . -~-~ ..... _,. __ . HH ..... --·-u· . ·-·-----· 2 Pages 
Bkklers Drawing & Data Cortunllments Shetit ·-··-~-1 Page 

AS-50 



TECHt~ICAt. DATA SHEETS 

·-.· RPP-24544 REV ld'. 

·_.·•···.:...~· -amer: 
finill DBV6 OeGlgn 1.$5579-Y•DS-Oi0,1 ..... ReV,:1 __ 

· 14557-9 CAJIBQN Plt.Ti:.H l Z. 2. 
C.UENT: EQ. HO;! 311·ffi!:!-CM&-1D6 

4-=tioi:i (lndQ~IO!.-tdoon;) oumr.m ~tll1lo!I 
Eir;in.~ cow..lili<l!iS . ;.._,.,...,. 
M~. 0p!)J;:!il)g t~~rao.ue f VJ l6i · A~.iiflibJ.lity 
Mill ~cratjngiOuato::ir lll--:Dpr.ra!l4~ ("Fl .;;s EJey:itioo {ft) 

- Hours per-day 
ll, 

. Operlllkru . . (c;ir.tilwiulfi~er.!.) c,~1ii,ii;1L;. . &,iron-mcot .. • Radioactl•,e. 
M;,x OPirnll:fug Pi-es!lllf~ Im. wm -,u • 'f~-
<)pcrat.'-ng Pres~= drop t~ wrr, ·. 1.i~ · - CC!IIO!;iv.: 
Dllii!!;"n Fkm·Rlitt (~116IB'.·9l • .f.'ll'WG) (A.~l iBl9 - fiamwal,J.e. 

36 
32 
l!Q 

Rov 
)JD 

.-;__>rt~ 

2.\ 
. 1.00 

1--Y:;.;;"':._---1;,_ 

.. YJL ,,. -
N\:, 

. BEGA Fll~lbta ·=•-,-.:__.-=---··•·J.=];;.::nl;;;;et.;..C.;,;-0;,;,;IIIIOOD;;,;.;;;·c;.1ti®,;,;.;.. _______ --r-____ _,. 

1',fimuf.M:ttl!er . Fir.Ar.;::; l l'ri.";ess Fluid Ail-
~fc;-{fei Numbar . AG-GGt$-~·l't"S _J Pliar.e ,__G~9 

iRemi:.,•,'lll F..fmiency (1291 & ,xgllllic&} (J!l'l,- ll Oeiignm:iss flow l"ilt<! {1\1!~.) 13_.~:?.e. .• :.L _ 
!~:::! ~~-0~1 + =:~~ ~-)6;:~te flow :ab! (~:~ , ~f{'f:z'Y· 
Fi\...-eV1<!f.l()ity (rps)•~---~---INOxgas ppAAV ~,~-$- l 
P.ati!d M;Bow (SC.'l'l,1) f . 1HCI gllli pm,tV Q.l l 

· Intr:rnal Rooistimce 
oi:eramig Tcmpm1..'Ure 
Attt!U si:~e 

Filti.---r Area 

-Hci;# 
·Wi.Uh 
- i.en:,>t!J 

Ca!iins M1111lriul 
R.est-0e.o.,;; Tin:i~ 
Depth of Carbon llcd 
~stlmiltr~ ~•mks miM~.,Jil r~(,.lltl'f!:e!lr 

~- .. t . ~g:i m:ia-ff.::,w. rn~e 

c;.~J ,,. o.3S ! soi~:» 
loo). --=•~-,~ h'O&?l« 

(ti;:.J)g;j l).\,1$'¾~ 0- 00 !1!1$ 

l'.r/(~ -·--~-----
Hb~sfoiri~{i-""''""''~---------,--~-----'---1:.~ 
~fMUf.i(:tUfill' l-lw:-1,~ I o9l 
Model Numi:~ 
~fat.:15:rl 
O..-m.llttcil':ll1 
Ovcm!l Dq,fn 
O,.,<.-ri!ll Width 
Wltll Thle.°!o',<'~ 
Ntm1lier M Filtcr Ace~~,. Door.; 
:S~iulll-ag-oot !calmi: 

{in) ... l-'""'~~~----1~-11\w-
(ln) .. i>ll,t Typi:: 

iDim:ru:tcr 
..... ir~1'd .. '"-1M~tti!l 

Pressure R11ili1g {pool--neg) (in W(l) ,l.Jl.l • O. :/w~atiu11 
mierfe.ci: Ducrlli~n:,.etcr (ih) . . , ~ B 
i.loor imelfaoe !'l:.,1!t:! 
~<t•~ f~;;;;;J;_~.c..;.;f;;_f;;;l1lll~·"'·!Mh::c~~"'ncc«._ ____ ~ ____ ~--! 

&c Ap_t>t<,tdb, .B 

() 

A5-51 

t:L'lil · r..{l1H•l , · ! 
c~¾ i3i:r~ 1 I 
C:i.if:- l---"'i.11""j"£..~1..;.S-'--.·;_· B---! 
C-llf. :tSn..11 I 

C'if.11 ., :_l.:!E~J_l_:~..,,, ~-
Clim· i,"IB-iJ . 

. (:ik,r· ~::S.3!'d.L-,;.;...,= 

~-) J§ 
SS304 n 
Msru:ml 0 



TECHNICAL DATA SHEETS. 
amet:!3 

Na. R<lquir<d 2 · lArca 0 
0 
(! eo 

Commmt,.: 

All item> wttb '"' " slso!! ~~ fil!oo in by tl,i: VENDOR 

. ,. •• -··- -·· •.. :.;.:.-=: : .. ::::.::: .. ;:::.:, ..•. ·-··· .. _. __ ... ·• --·------·-·-· -~::: :::.:::.::;~:-.:~ :. :- :-:- ...... -~, ~-·•: ~-··-::--· -=-~~ -::·· .. .:.:··::::·::··::.: ... ·--~ -· .. 

.-..•-•'' .,~- •'-" ••• _. V. 

.Dal"' l JS.Oct-0~ l)';J,.,.'l.,.,··04 10-Nov-i'A J4-i~r0;1 :ZS·,Feb,QS , 
:Sy DW ov,· :ow D\'V <7'~ I 
Cbk"d l AP AP Al' AP ---u.. I 
R=. A R C 0 I 

A5-52 



RPP-24544 REV Id 

TiiCHNrCAL OATA SffaeTS 
PROJECT; Fina-I DBVS Oeafgn .145579-V-OS-010.1 I f:IEV. 1 · 

PROJECT NO.: 145579 CAhOON FIL~ 1 & 2 
CLIENT!: AMEC E&E • Richland, Washington Ea. NO.; 36,-NM--064 & w106 

Final .DBVS Design 
nIJ>DP!RSI>RA WIN<~ AND .O,\:"l'A COMMITMl':N'l'S 

'\J-~J,€ sb1dt nipply uU -d.i:11~. ~1t:d:; .m1f d~:CtL~:ml2m'Dt in 11i.;; ~iii~ irAiGu:d. __ 'c.t9.ro·a:I &a~g.."'o :u-e .dllc wit\:!i1 th? 
U~d~~t'of«i:e:J.'.1"<lai:s~ts"im.l~~nlw:'Fv:'cm..~Or;:i1}r~tdh-::oflu.1enr:. ~..'.l:.t~t~ ..xii ftii'd~wic.£ :uxi :i:ua 
s1~icinl<ta2t~ ~,JCF.Jtd.~; l!l,t Review 
.:m,.!:~.,2r.~~M lllnr.~('!fnra,p~t .,.,.i:-!hjcfi-.c. llr.tc.d1):1::ll]:<r Nc:,Jcstd:zr,!aJ'!... Ji'"m.ii c=iw!~ ~ he- o...--ni6o:J ~c~d.irmdi 
-be.a ~f-"" '\,'"-=,1W.,:s IU\'IR~ • ..:~e.upm.a:.r.i ;;-,1,:;h,a- Mtd P\iJc-h~t:~ Oro'u Nt.:n::.bc--, D.nn,,ing ·r~•N~.-.. ligti--~ J!w ducum•-='-~~ 
, .. Mon llllffll>..-.,,;i,,m11ill:o,, •l>titt gnd•lt>-ll1 IYPl'o ....,,tooi~rhuhil wllh "1t~~Ji,,!.,,., 
(IJ1<1uillui; <locll'&nic.,.blllillal#). 

-~=-·,:-:· .. :-;·~::::::.:::.·.:: .. ~ ·~ -. . .. 'l r-__ • 

!Si'CN»J\LLDO!:UME!\"'rS'rtk 

___ . .,.,.(..,._ .,., •... s.o .. 

· . Az,,.rn:c ,\l10-,lic.-i3 l.imt,oo 
13.85 Ce<!M Avenui:: 

Submrl all docuno:uts vi2. cu,:,ri<"" Si:st"ice 
F.,:,,;....,,1 di!cnm<:111li roosl b<: t'ollr,w~d b;· the orl:g,imds. 
Illeroonic 8•1:tr.1il or FTP tran,ml:r.~ons of d.r.awi.1:1;i,;: & datr, mu.st he: '"'(lied t'1 

Pnc11llll!ffl Can!iOI 
,\)Wll)'!I Include II 1.1'.an.~mi!tol 

1-----,.-'-~-----~~---~-·. " 

Tm,! • .BC', C'..ft1l.'lda 
VtR-1C3 
Ann: Dc<!wncm (::.m1rol 
PllOIIC: 17.50) 36&·2400 
Fn:c (250} 368-2401 

RIDDERS MUSI" PROVIDE ES'flM,~rED LKAD TIMES FOR APl'ltO\l'Al. .ORA w~~GS. 
liid<!<:r s!u,ii ilxru.tc tlli• i!!l:a ior~i i::.:i:1 RE\'ffiW . VENDOR 

---+--"l~~~~"~··~"'-,·c'n""°'"'""l!c<l=bo~-~ll>""rt:-"-'otdm:=~·"~B .... aa•cal'l'"<Vl=o("-"fa"'b~CM-",.=•ic;<>;c• ____________ ~----1 TI'EMS DUE COMJvllT.MENT 
1------1-----1a-_;;·,.--""~••c.l _..,.n...11C!«I ·.-1""1, 7 <l•••prJa, ru •lal""'""'""u""Ru"'n",1 ,,vmei:< · Wfl'fIJN (SEE NOTE 4) 

F.+3 E+C• 00% Di,o;gi. ~nd Fabrh:a,ioo,. & .kliw.ey i:,<,ck~g,i, im,0looing; 
-D!llWillgl; . 

-C.aJc.uhltio-ns· 
·C<impJ~~ llq~l{m11:111 f.)31:1 Sb~ 
-V¢ndi,r c~.i.t She~t~tfecllllicnl Brodnire;: 
• Rill ,of M':Jt<lri1tls 

A5-53 



34005-CA-000 1 

Attachment 5 

HNF-14755,. Revision 1, Appendix 2B 
242-AEvapora:tor Process Flow Data 

AS-54 

. ! 



2 
3 
4 
5 

ItPP-24-544 REVld •.·· . 

. . .. 
. ·. . -. 

. HNF-14755 ~VI . · 

APPENDIX2B 

242-A EVAPORATOR 
PROCESS FLOW DATA 

2B-i 

AS-55 



. ·. · RPP;;245441lEVld" ,· 

HNF-14755 REVJ 

This page intentionally left blank. 

2B-ii 

A5-56 



I 
2 
.,., 
.) 

. 4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

· HNF~ 14755 REV I 

CONTENTS. 

2B.0 PROCESS FLOW DATA..;; ............................. ; .............. ;.:.: ... : .... ~ ....... : ....... : .. :~ ............. 2B..:1 . 
28.1 DESCRIPTION OF FLOW SHEETS ........... : ........ : ............................. : ............ 2B-l 
2B.2 REFERENCES ..................................................... ; ............................................. 2B-9 

LIST OF TABLES 

Table 2B-1. Process Flow Sheet for 242-A Evaporator. ·············'.· .................. : .. : ........... , ...... T2B~ J · .. 
Table 2B-2. 242-A Evaporator Feed to C-A-1. ........... ~ ...................................................... .'TIB-25 
Table 2B-3. Partition Coefficients and Activity Coefficients .............................................. T2B-29 
Table 2B-4. Table of Constants ............................................................................................ T2B-35 

2B-iii 

A5-57 



HNF-14755 REV I 

This page intentionally left blank. 
2 

2B-iv 

AS-58 



. RPP-24544 REVJd 

HNF-14755 REV I 

I 2B.0 PROCESS FLOW DATA 
2 

.3 
4 
.5 The process flow sheet allows people to model the242-A Evaporator plant by entering different 
6 values in place of the values used in this flow sheet. A majority of the assumed flow conditions, 
7 which are variable or subject to change, are located in one area of the flow sheet. Changing any 
8 · of these flows or values results in an immediate adjustment in the flow sheet and a recalculation 
9 of new values. The partition coefficients and the activity coefficients, located in two columns of 

10 the spreadsheet, can be changed easily when data support new values for these constants. Also, 

f 
. ! 

11 the equations in the spreadsheet can be changed, if desired, to accommodate changes in the 
12 242-A Evaporator plant or new assumption about the stream flow relationships. 
·j3 

14 The ability to change the flow sheet increases the opportunity for many groups to use the flow 
15 sheet for their own purposes. For example, process engineering can use the flow sheet to 
16 estimate concentration of radionuclides in the effluent streams. Advanced engineering can use 
17 the flow sheet to predict the effect of changing the partition and activity coefficients. Using teed, 
l8 product; and effluent data, the activity and partition coefficients can be adjusted to match 
19 operating conditions.· Health Physics personnel can use the flow sheet to estimate effluent 
20 concentrations when plant conditions change. The decontamination coefficients provide a 
21 measure of the efficiency of the process in containing radioactivity and preventing releases to the 
22 environs .. 
23 
24 
25 2B.1 DESCRIPTION OF FLOW SHEETS 
26 

· 27 The following are specifics on the flow sheets presented in Tables 2B- I through 2B-4 of this 
28 appendix. The assumptions evolved during development of the flow sheet References are made 
29 to the design calculation.sheets, w.hich provide examples of the equations and formulas used in 
30 calculatirtg the values on the flow sheet. 
31 
32 Each col~itm is identified separateiy~ giving a brief description of the flow and the methodology 
.33 and assumptions used in calculating the values. Reference to an example calculation is noted to 
34 clarity how the values. were derived. · 
35 
36 The first two columns describe the radionuclide, inorganic or organic chemicals and the units. 
37 Two values are used for each chemical to simplify construction of the Symphony spreadsheet. 
38 The space allowed for the equation for each cell is limited in size, which limits the number of 
39 mathematical operations that can be performed for each cell. Also, two cells allow for a quick 
40 scan of the values to determine if the input and output from a vessel is balanced. The other cell 
4 I has values in units that can be compared to environmental release limits. · 
42 
43 Table 2B-l, Sheet 1 
44 
45 Column 3. Stream 1. Feed: The feed stream enters the C-A-1 vessel recirculating loop from feed 
46 tank TK-241-AW-102. A flow rate of340 L/min (90 gal/min) was selected as an average flow 
47 rate. The temperature value comes from the previous flow sheet FDM-T-600-00001 
48 (H-2-69320). Feed density (Sp. Gr.) is calculated using the primary inorganic chemical 
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comp~sition values and the PREDICT computer equations (note slurry sp. gr calculation 
example on page 8 of the design calculation·sheets). Pump pressure for the feed was assumed to 
be 340 kpa- (50 lbf7in2

-) gauge. . 

The individual values for the chemicals (mg/L and FCi/mL) are an average of samples from 
three double-shell tanks, 241-AW-101, 241-AW-103, and 241-AW-.106 (notthe appropriate 
columns inTable 2B-2. These three tanks contain a near double-shell slurry feed (DSSF) 
product. The values for each tank were averaged (labeled Tl-355 Values). A standard deviation 
for the sample values is.also shown. The next column is entitled "Adjusted Feed to. C-A-1." The 
"Average Tl-355 Values" values were multiplied by 70% and entered in the "Adjusted Feed to 
C-A-1" column as the "best.guess" of the feed concentration. The values were then adjusted 
i:1pward so.that the slurry values of the Stream 2 column matched the average of the sample date . 
The ''Adjusted Feed to C-A-1 ".values are identical to the "Stream I" values and the column 
labeled "Typical Feed to C-A-1" in Table 2B-3. The feed values required adjustment based on 
the partition coefficient values and the activity coefficient values. For example, the "3H" 
(tritium) concentration value from the tanks sampled was 1.0 E-02 FCi/mL. The value for the 
feed input is-higher ( 1.8 E-02 FCi/mL) to account for the low 3H partition coefficient (6.6 E+03). 
The low partition coefficient means that a larger fraction of the tritium is evaporated overhead 
with th.e condensate stream, the expected path for tritium because tritium is part of the water 
molecule. 

The column next to "Average TI-355 Values" in Table 2B-2 is labeled "Std. Dev.+/-." The 
"value~" in this column is the calculated standard deviation for the values used to calculate the 
average values.· The standard deviation is a little misleading because each tank result is an 
average of four samples for the tank. Therefore, the standard deviation values, in most cases; are 
nearly equal to the average value. This suggests that the variation in values is wider than if the 
values were selected from the same statistical population of values. The wide variation in values 
.is expected for double-shell tank sample analysis because each tank contains a mixture of waste. 
from a variety of:Sources. The sample analysis values fro111 these tanks, when compared to other 
typical feed for the 242-A Evaporator, are higher. This comparison shows that the waste in the 
three tanks is concentrated waste. 

· Stream 2. Slurrv: Slurry flow for this flow sheet is based on a 30% waste volume reduction 
factor. The inorganic and radionuclide concentrations are calculated using the partition factor. 
The partition factor is a measure of the equilibrium concentrations of a substance in the gas and 
liquid phase when steady state can be assumed. For example, the partition coefficient for ''3H" is 
6.6 x l03 (Table 2B-3, Column entitled "C-A-1 Vapor Space Part. Coeff.") The partition 
coefficient means FCi/mL 3H in the liquid phase divided by FCi/mL 3H in the aqueous phase, 
assuming equilibrium conditions. An example of the calculation equations is shown on pages 2 
through 4 of the design calculation sheets. 

Organic concentrations are calculated using the pure vapor pressure of the compound and the 
activity coefficient for that compound. These values are used instead of partition coefficients 
because the vapor concentrations of organics are temperature dependent. As the temperature 
increases, the organic concentrations in the vapor phase also increase. For an ideal organic 
vapor, the activity coefficient would be 1.0, meaning that the vapor phase mole fraction equals 
the liquid phase mole fraction. The activity coefficient, therefore, is a measure of how close the 
organic vapor concentrations correspond to an ideal gas. Activity coefficients near 1.0 mean that 
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the gas and liquid phase concentrations behave lik~ and ideal gas (Raoult'sLaw). Activity 
coefficients further from.LO are a measure of the non-ideal behavior of the gas. Example 
calculations using acetone are shown on pages 6 and 7. 

All water entering the C~A-1 evaporator vessel [ {-B-1 and P-B-2 pumps seal leakage (Streams 
30 and 31), hu_midity in the air purges (an input value on the Table of Constants, Table 2B-4), 

· deentrainer pad flushes (Stream 2)1 and 30% of the feed stream water is evaporated overhead. 
The remaining water flows through the slurry pump as part of Stream 2. The density calculation 

. is similartothe density calci.ilation of Stream I. Vessel C-A-1 temperature is calculated using 
the equation of the PREDICT program. An example of the calculation is presented on page 8 of 
the design calculation sheets. 

The radionuclide, inorganic, and organic concentrations in th~ P-B-2 pump seal water leakage 
flow (Stream 3 I) are assumed to flow with the slurry flow. This assumption is opposite for the 
P-B-2 pump seal leakage-water flow (Stream 31 ), which is assumed to flow with the overhead 
vapors. This means tliatthe pump P-B-2 seal water leakage rate does not dilute the slurry flow 
but merely adds a minor amount of chemicals to the slurry flow. 

The calculated specific gravity for the slurry (Table 2-15) of 1.4 is an indication that this tlow 
sheet is near the maximum expected concentrations for future 242-A Evaporator campaigns. ln 
the past and evaporator product has been considered a DSSF product if the density is in the I .4 t~ 
1.5range. 

Stream 3, Filtered Raw Water: Filtered raw water flows into C-A-1 vessel as a spray on the 
deentrainment pads to wash the overhead vapors. All water entering through Stream 3 is 
assumed to be evaporated overhead with the vapor flow. Any organic, inorganic, and 
radionuclide compounds are assumed to be iri equilibrium with the other C-A-1 vessel 
compounds and either exit with the slurry.flow or the overhead vapor flow. The density of the 
water flow is calculated by suing a regression equation developed for pure water (page 8 of the 
design calculations). The raw water temperature in an input value. The temperature comes from 
the raw water sarnplestaken forthe Part B Permit. 

Stream 4. Vessel c~A-1 Overhead Vapor Flow: Colunm8 contains all other compounds that 
enter C-A-1 vessel and do not flow with the slurry flow.; The vacuum for this flow is a value 
selected for the flow sheet (i.e., 50 torras shown in Table 2B-4). The gas temperature is also a 
value selected for the flow sheet (Table 2B-4). The vacuum and ternperature values are used to 
determine the volume flow rate of gases for this stream. The vapor flow rate, the slurry flow 
rate, the partition coefficient values, and the activity coefficients are used in the equations to 
calculate the slurry and overhead flow rates of the stream components. 

Stream 5. E-C-1 Condensate Flow: Vapors condensed in the primary condenser are assumed to 
be in equilibrium with the vapor flow exiting from the condenser. Different paitition coefficients 
are used for these calculations because data.collected for partition coetlicients show the pure 
water partition coetlicient (steam condensate is considered to be pure water) to be lower than 
that for liquids containing dissolved salts (Bendixsen 1989). An assumed water leakage rate 
[note constant in Table 2B-4 ofO.O l g/m (2.2 x 10·5 lb/rn)]. for the condenser also adds organic, 
inorganic and radionuclide concentrations to both the condensate and vapor flows from E-C-1. 
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. l Stream 6. E-C-1 Vapor Flow: The E-C-1 vapor flow vacuum is calculate using an input value for 
2 the E-C-:-1 pressure differential (20 torr), not value in the Table of Constants, Table 2B-4. The 
3 vapo(flow also includes ambient air and water vapor flows (Stream 27). Both the vapor 
4 temperature and humidity are calculated·using equations that assume saturated steam for the 
. 5 E-C-1 vapor flow. Heat transferred to the raw water flowing through the condenser assumes c:1 

6 10% heat loss to the room. and the remaining heat raises the cooling water temperature .. 
7 · Examples of heat transfer calculations are' shown.on pages 9 and 1_0 of the design calculation 
8 pages. 
9 

lO Stream 7. E-C-2 Condensate Flow: Vapors condensed in the E-C-2 intercondenser also include 
11 the steam condensate flow (Stream 25) from the steam eductor J-LC 1-1, The steam flow 
12 contains minor concentrations on inorganic and ,radionuclides that contribute to the condensate 
13 concentrations. The calculation methods for the components of the condensate flow are identical 
14 with the equations used for the E-C-1 condensate flow. 
15 
16 Stream 8. E-C-2 Vapor Flow: Vapors exiting E-C-2 contain the airflow rate from E-C-1 (Stream 
17 6). The pressure in the E-C-2 condenser is an input value on the constant table, Table 2B-4. As 
18 with the E-C-1 condenser, both the temperature and humidity values are calculated using the 
19 saturated steam equations. The radionuclide, inorganic and organic concentrations are calculated 
20 using the same equations, partition coefiicients, and activity coefficients used for the E-C~ I 
21 vapor flow. 
22 
23 Stream 9, E-C-3 Condensate Flow: This stream contains the steam condensate flow and 
24 radionuclides and inorganic concentrations from Stream 26. As with E-C-1 and E-C-2, the 
25 radionuclide, inorgai1ic, and organic concentrations are assumed to be in equilibrium with the 
26 E-C-3 vapor flow (Stream 16) concentrations. The vapor partition coefficients for inorganics 
27 and radionuclides are used to calculate the.fraction of components entering from Streams 8 and 
28 26 that are used in Stream 9. The pure component vapor pressure and activity coefiicients for 
29 the organic components at the temperature of the offgases determine the concentrations of 
30 organic components in the condensate flow. The equations for these calculations are identical to 
31 the equations for E-C-1 and E-C-2, The E-C-3 vacuum in an input value shown in Table 2B-4. 
32 
33 Streain 10, Condensate Flow from Tank C-100:The water flow rate for this stream is the sum of 
34 condensate flows .fromStreams 5, 7, and 9 minus a small vapor loss to Stream 32, the air exhaust 
35 flow from C~ I 00. The condensate concentrations for radionuclides, inorganics, and organics are 
36 assumed to be in equilibrium with the conc_entrations in the exhaust airflow, Stream 32. The 
37 equations for calculating these concentrations are identical to the equations used for E-C-2, 
38 E-C-2, and E-C-3. Similarly, the pure water partition coefficients are used for radionuclide and 
39 inorganic co1nponents. As before, the organic concentrations in the condensate flow use the pure 
40 component vapor pressure and activity coefficients to calculate the concentrations. A heat 
41 transfer calculatio11 for tank TK-C-100 is not done because the tank temperature is assumed to be 
42 near room temperature. There are no cooling or steam coils for tank TK-C-100. 
43 
44 Table 2B-1, Sheet 7 
45 
46 Stream 11, Condensate Flow to Liquid Effluent Retention Facility (LERF): All flow values for 
47 this stream are identical with the flow values of Stream 10 except for the total dissolved solid, 
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1 ... 90Sr, ;34Cs.; 135Cs, and 137Cs values. Th~ filter efficiency of the F-C-ltilter, a constant from page 
2 · C-1 (95%),removes partofthe total dissolved solids from Stream 10. 
3 
4 
5 
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7 
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Stream 12; Organic Flow to Tank TK-241-A W-102: No flow values are placed in this column 
· because the organic overflow back to TK-241-:AW-102 is u·nknown arid variable. Periodic 

overflow from tank TK-C-100 to tank TK-241-AW-102 .is requested by engineering when an 
organic layer is suspected or detected in tank TK--C-100'. 

. . 

.Streams 13 and 14, Regeneration Eluant Flows forTX-D-1: Ion exchange collirrin lX-:-D-1 is not 
used and its removal from the 242-A Evaporator is planned. 

' . 

Stream 15. Inlet Airflow for the Vessel Ventilation System: A damper controls airflow into the 
vessel ventilation system to control vacuum downstream of the E-C-3 condenser. This airflow 
contains ambient water vapor. The average air temperature and hurnidity values from the 
Hanford Meteorological measurement for the 46-year period prior to development of the flow 
sheet were used as the values for this flow: IO EC (50 EF) and 50% relative humidity. The flow 
rate is ari iryput value (500 std/ft3/min) on the cortstant table, Table 2B-4. 

Stream 16, Vapor Flow Upstream from the H-C~l Heater: This gas flow is the sum of gas flows 
from the E-C-3 condenser and Streams 15 and 32. · 

Stream 17, Airflow to F-C-5 High-Efficiency Particulate Air (HEPA} Filters: Stream 16 is 
heated by the Electric Heater, H-C-1; to 66 EC (150 EF). Tliis value was copied from the 
previous flow sheet, H-2-39620. The pressure differential for the heater is an input value, 3 in. 
H20, shown on the Table of Constants. The concentratimt ofradionuclide, inorganic or organic 
components for Stream 17 are identical to the val.ues for Stream 16. 

Stream 18, Stack Airflow: The values of this flow are identical to Stream I TO ow rates. The 
concentrations of most of the radionuclides and organics are lower than Stream 17 because the 
F-C-5 filter efficiency and differential pressure values are constants input on the Table of 
Constants. The assumed F-C-5 filter efficiency of99%removes·99% ofthe radioactive and 
inorganic particulates flowing in the combined vapor flows. Only the volatile and semivolatile · 
inorganic and radionuclide components arid the organic components ifre assumed to flow through 
the filter without being captured. The 'volatile and semivolatile inorganic and radionuclide . 
components passing through the F-C~5 filter have been id.entified as 3H, 1'3sn, 124Sb, 125Sb, 126Sn, 
129 dNH + I, an 4 • 

Stream 19. Steam Flow to the E-A-1 Reboiler: The steam flow rate is an input value from the 
previous flow sheet H-2-69320 (12,300 Kg/h (27,000 lb steam/hr)]. The steam pressure is also 
from the previous flow sheet [21 kPa (3 lbt7iil)] (gauge). The concentrations of radionuclide 
and inorganic components are input v_alues from an average of samples of the steam condensate 
(Loll 1990c). 

Stream 20, Steam Condensate from the E-A-1 Reboiler: The steam condensate flow rates match 
the Stream 19 values. This assumes no leaks from the system to either the process streams or the 
atmosphere. 
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I Table 2B-l,Sheet 13 
2 
3 Stream 21, Ra.w Water to E-c.: 1: This flow rate is ari input value from the previous flow sheet, 
4 H::2-69320 [13,000 L/rpin (3;500.gal/min}]. The water temperature and components . . 
5 concentration values are inputvalues from an average of sarriples of the used raw-water tiow . 
6 (Loll l990a). Heat transfer calculations for the condensate flow (Streain 5) and the vapor flow 
· 7 · (Stream 6) are used to estimate the. temperature of the used cooling water flowing into Stream 
8 24.. . 

9 
10 Stream 22, Raw Water to E.:C-2: This flow rate is aiso an input value from the previous flow 
11 sheet, H-2-69320 [303 L/min (80 gal/min)]. The temperatui·e and components concentration 
12 values are also input values from an average of samples of the used raw-water flow as explained 
I 3 for Stream 21. Heat transfer calculations also estimate the temperature rise of the water exiting 
14 E-C-2 to be I I EC (52 EF) (value below the Joules/min heat transfer rate). 
15 
16 Stream 23, Raw Water to E-C-3: This flow rate is identical to E-C-2 because water flows directly 
17 from the E-C-2 raw-water outlet pipe to the E-C-3 inlet raw-water pipe. Heat transferred to the 
18 raw water flowing through E-C-3 raises the water temperature above the inlet water temperature 
19 approximately 12 EC (54.EF) (value below the Joules/min heat transfer rate). 
20 
21 Stream 24, Used Raw Water to Treated Effluent Disposal Facility (TEDF): This flow is a 
22 summation of Streams 21 and 23 subtracting the water leakage rate into E-C-1. The water 
23 temperature is calculated using the combined flow rates and temperatures of Streams 21 and 23. 
24 The heat transfer value. is also the sum of Streams 21 and 23. The component concentrations for 
25 this flow are calculated using the concentrations and flow rates of Streams 21 and 23. 
26 
27 Stream 25, J-EC1-I Steam Jet Stream Flow: The stream flow rate is identical to the steam flow 
28 rate on the previous flow sheet, H-2-69320, (309.09 kg/h (680 lb/h)]. Steam pressure is 7.2 x 205 

29 kPa (1 x 105 lbt7in2 (gauge)]. The radionuclide, inorganic; and organic concentrations are · 
30 identical to Stream 19. 
31 
32 Strea1n 26. J-EC2-I Steam Jet Steam Flow: The steam flow rate is identical to the steam flow 
33 rate on the previous flow sheet, H-2-69320, 341 Kg/h (750 lb/h). Stream flow properties ·are 
34 similarto Stream 25. · 
35 
36 Stream 27. Air Leakage into E-C-1: Air added to control C-A-1 vessel vacuum flows into E-C-1 
37 and is estimated be 708 L/min (25 std. ft3/min). The temperature and humidity of the vacuum 
38 are the same as Stream 16. 
39 
40 Streams 28 and 29, Steam Flow through H-C-1: These streams no longer have values because the 
41 prior vessel ventilation steam heater has been replaced with an electric heater. 
42 
43 Stream 30, Pump P-B-1 Seal Water Leakage Flow: Filtered raw water leaks through the P-B-1 
44 shaft seals at an estimated rate of 0.57 Umin (0.15 gal/min). This value is an input value on the 
45 Table of Constants, Table 2B-4. The radionuclide, inorganic and organic concentrations are data 
46 from the used raw water samples (Loll 1990a). 
47 
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Table2~1, Sheet 19 

. Stream 31. Tank P-B-2 Seal Water Leakage Flow:. Filtered raw water leaks through the P-B-2 
pump shaft seals at an estiinated flow rate of0.38L/rnin (0.1 gal/min). This value is also in the 
Table of Constants and the component concentrations are icl~ptical to Strea,n 30. 

·:;.'.;w<, , .. , •.• ' ,. ·••'-
. . . . . -

Stream 32. Tank TK-C-100 Exhaust Air Flow: The exhau~tvapor flow rate from tank TK.:C-lO0 
has been estimated to be 708 L/mil1 (25 std. fl:3/min) and the value is in the Table of Constants. 

· . The radionuclide, inorganic, and organic components for this stream are in equilibrium with 
Stream 10. As with g:.c-1, E-C-2, and E-C-3, the pure water partition coefficients and activity 
coefficients are used to calculate the equilibrium concentrations in the gas and liquid flows. The · 
vapor temperature is assumed to·bethe same as the water temperature in tank TK~c.:j 00. 

Table 2B-2, Columns l and 2: These two columns contaiii the component and unit information 
for the flow sheet. These columns contain similar information found in columns 1 and 2 in Table 
2B-1. 

Columns 3, 4, 5. 6, and 7: These columns contain the most recent information on component 
concentrations for the 242-A Evaporator. The column headed "WHC-SD~ WM-PSE-008" is 
from the hazard classification source term document identifying the maximum concentrations to 
be used for the 242-A Evaporator accident analysis calculations. The column headed . 

. "65959-87-720Starr'' was an earlier attempt by .I. C. Starr to estimate the source term for the 
accident analysis calculations. The next three columns are sample averages of three double-shell 
tanks that contain soluble-shell slurry (DSS) and oss·F product from the 242-A Evaporator 
(Hendrickson 1990). 

Column 8: This column is a repeat of column 9 in Table 2B-3 showing the raw water component 
concentrations. · 

Column 9: Blank. 

.. Column I 0: This column is an arithmetic average ofcolunins 5: 6, and 7, which have values. A 
blank space in columns 5, 6, or 7 is not averaged with the other values. If only one value is 
shown in columns 5, 6, or 7, the value is transferred to column I 0. 

Colurim 11: This column is the standard deviation calculated for columns 5, 6, and 7. This value 
represents a measure of dispersion of the sample data from tanks TK-AN-103, TK-AN-106, and 
TK-A W-103. Column 11 is blank if columns 5, 6, or 7 have no values or only one value appears 
in columns 5,6, or 7. 

Column 12: The data in column 11 was multiplied by 70% providing feed stream concentrations 
for the flow sheet assuming a 242-A Evaporator campaign with a waste volume reduction 
(WVR) of30%. The flow sheet, therefore, represents current operation of the 242-A Evaporator 
producing a DSSF product. For some components, the 70% value was adjusted upward slightly 
to compensate for part of the components being discharged from the 242-A Evaporator with the 
stack gas and process condensate flows. The adjustment was necessary so that the slurry flow 
concentrations match the values in column l 0. The values in this column were transferred to 
column 3 in Table 2B-3 providing the feed input data for the flow sheets. 
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Table 2B-3: The firsHwo columns of these pages contain Nuclide/Chemical and Units columns 
identical to those in Table 2B-1. The third column is the feed stream data used by column 3 in 
Table 28-1. The flow sheet was designed so that this column could be replaced with another 
feed stream composition, and the spreadsheefwould recalculate all o the streams using the 
information in this colunin. 

Column 4: The "Mole Weight" column contains the molecular weight values of the components. 
The Mole Weight column is used to calculate molarity of the inorganics in the feed and slurry · 
streams. Stream molarity values are also used to calculate the boiling point of the slurry flO\,V · 
and the density of the teed and slurry streams. · 

Column 5: The "Ion Charge" column contains the plus or minus ionic charge of the inorganic 
species in solution. This column was originally placed in the flow sheet to determine total ionic 
strength of the ions in solution. The information in this column is no longer being used by the 
flow sheet. 

Columns 6 and 7: "C-A-1 Vapor Space Partition Coefficient" and "Condensate Partition 
Coefficient" are the values used in the equilibrium equations to calculate the vapor space and 
liquid.concentrations of the radionuclides and inorganic components. These values were derived 
from sample analyses of the 702-A Ventilation System Flowsheet (Bendixsen 1990). More 
recent data have been used to further refine the numbers (DOE-RL 1990). 

Table 2B .. 3, Sheet 3. Columns 5, 6. and 7: Titles for these columns for organic compounds are 
"Gamma," "A," and "B." Gamma is the activity coefficient calculated using the equations for 
organic components in a water system (Pierotti et al. 1959). The activity coefficient is used to 
calculate the mole fraction of the organic in equilibrium with the mole fraction of organic in the 
liquid phase.· "A" and "B" are the factors used in the regression equation for calculating the pure 
component vapor pressure. The equation is.an exponential equation of the form: Vapor Pressure 
(mm Hg)= ExpCA*C=B> where C is the temperature in EC. For some low boiiing point organics, C 
is EC+ 273.12 (EK). The pure component vapor pressure equation is derived by selecting vapor 
pressure data .in the 30 to 50 EC range (Perry 1973) and calculating the regression equation. 

Table 28-3. Sheet 1. Column 8: The "242-A Stack and Process Condensate Decontamination 
Factors" column calculates the decontamination factorby dividing·the feed concentration by the 
effluent concentration. The evaporation stack decontamination values are generaUy very high 

· because the gas flow exiting from the C-A-1 vessel passes through three condensers, a demister, 
and double HEPA filters before discharging from the stack. A majority of the components are 
removed from the stack gas flow by the vessel ventilation process. 

On the flow sheet, the lower number for each pair of values is the decontamination factor for the 
process condensate product flow. The decontamination factor for the process condensate is 
influenced by the scrubbing efficiency of the C-A-1 vessel demister pads. 

Columns 9 and 10: These columns contain the concentrations of radionuclides, inorganic, and 
organic components in the raw water and stream flows entering the 242-A Evaporator. This data 
is an average of sample analysis when the 242-A Evaporator facility was operating in I 985 
through 1987 and 1989 through 1990 respectively (Loll 1990a and Loll 1990c). 
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2 Table 28-4: This page contains the Table of Constants used by the flow sheet. These values can 
3 be changed by the user whei1new inform&tion concerning the process becomes available.. . · 
4 Changing one of these values changes the value of every place.the value is used in the flow . 
5 sheet. · 
6 
7 
8 . 2B.2 REFERENCES 
9 

lO Bendixsen, 1989 
11 
12 DOE-RL 1990 
13 
14 Hendrickson 1990 
15 
16 Loll 1990a 
17 
18 Loll I 990c 
19 
20 Perry 1.973 
21 
22 Pierotti et aL 1959 · 
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Table 2B-1 .. Process Flow Sheeffor 242-A Evaporator. (24 sheets) 
C-A-1 E-C-l O E-C•l E-C:2 E-C-2 £-C-3 Process 

[lj!Scriptlon· l!nits f~ STurry FRII · Vapor Cond .. Vapor Cone. Vaoor Cond. Cood. 

fonn 
L/mln 
8atcn 
Temperatur~ 

ies. G~ressure 
Al>s. Pressure 
pk 
toe 
TOC 
TDS 

· lOS 
ij2Q 
ll20 
Ak 
Air 
Heat 

Alpha· 
Alpha 
Beta 
Beta 
3H 
311 
l4C 
l4C 
60Co 
60'".o 
63H1 
63111 
79Se 
79'Se 

· 90Sr 
90Sr 
qJzr 
93.Zr · 
94Nb 
94Nti 
99Tc 
99Tc 
106llil 
106Ru 
113Sn 
l13Sn 
124Sb 
l24Sb 
125SD 
!.?SSb 
126Sn 
126Sn 
1291 
1291 
134Cs 
l34C5 
l~5Cs 
IJ5Cs 

· 137Cs 
137Cs 
144Ce. 
·\44Ce 
147P!n 
147Pm 

· l51Sm 
151Sm 
!SSEu 
ISSEu 
226Ra 

Total 
L/8atch 
C 
un;t1es$ 
Torr 
Pa 

2 4- s 6 9 JG 

llqutd LIQ\li~. Li(!Uld Gas L iQU1(1 Gas L lguld . Gas Ll~id Liqulcl 
3.4E•02 2."4E+02 7 .6E•OO Z.4£+06 l.lE•02 Z.!E•04 S.2E-OO· l. 6E•04 5.6£+00 1.2£-02 

4.3£•01 5.2£+01 2.2E•Ol" 3.SE.aJ 2.SE•Ol 2.9E•OI 3. 9£+01· 3.5£-01. 6.6£.01 2.8£-01 
l.3E•OO l .. 4[+00 l.OE•OO 5.8£-02 l.OE•OO 3.6E-02-9.9E•Ol 4.SE-02 9.SE-01 1.0E•OO 
2.6E•03 2.6£+03 7 .6E•02 S.OE~Dl 7 .6E+02 3.0E•Ol ·7 ,6£•02 4. lE•Dl 7.6E•02 .7:6£•02 
3.4£•05 3.4£•05 l.OE+05 6.7E+03 l.OE•OS 4.0£•03 I .OE•OS 5.SE•03 l.OE.05 J-.0£•0S 
l.3E•Ol 1.3E•Dl 7.0£•00 l.Ot•0l l.0E•0l . · Ul£•01 l.0E•0l 

mg/L J.3E•03 4,6£+03 l.7E•OO .J·.3£-02 2.9E+o2 Z.9E-D3 l.JE•Ol 1.3£•04 !.SE+OO 2.6£+02 
119/mln 1.1£+06 1.1£+05 l.3E•Ol 3.2£+04 3.2E•04 5.2£•01 6.6E•OI 2.1£•00 8.3£+00 3;2E•04 
mg/L D.OE•OO·O.OE+-00 0.0!.00 O.OE+oO O.OE•OO O.OE+OO 7.3£•01 7.JE-04 7.9£+0I 6.7£+00 
mg/1Dln D.DE•OO O.DE•OO 0.0£•00 D.OE->00 O.OE•OO 0.0E•OO 3.Sc•02 l.2E•OJ 4.4E•02 IJ.2£+02 
L/m1n 3.5E"°2 2.4£•02 7.6E+OO 2.4E• D6 1.1£•02 8.SE+02 5.2E•OD 9.1£•02 S.6E•OO l.2£+02 . 
kg/lDin 3.4E•02 2.4£•02 7.6E•OO l.IE .. D2 1.IE•02 2:4E'02 S.IE•OO J.5E·02 5.SE•OO l.2~•02 -
l/mln O.OE•OO O.OE+OO O.OE•OO 4.9E+02 O.OE+OO 2.1£•04 O.Ot•OO l.5E-04 0.0£+00·0.0E+OO 
kg/min O.OE•OO O.DE•OO O.OE•OO 3;7£'02.0.0E+OO 9.SE~Dl 0.0E•OO 9.5E-Ol O:OE•00:0:0(•00 
Joules/min 1.0E•07- 2.7E+08 2.7£+08 l.7E•04 l.6£•07--3:0E•04·1.6E+07 

. uCi/~I 
uCUmin 
uc1,,.1 
uC1/llrin 
uCi/ml 
ue111111n 
uCi/ml 
uC1/mln 
uCi/1111 
uCl/min 
uCt/ml 
uCllmln 
uCi/ml 
uCl/crln 
uCi/ml 
uCi/mln 
uCi/ml 
uCi/min 
uCl/ml
uCi/r.iin 
uCi/al" 
uCl/ain 
uCf/ml 

-UC1/min 
.-uCi/ml 
uC1/r>in 
uc1, .. 1 
uC1/1!11n 
uCi/ml 
uCl/mln 
uCi/ml 
uCi/min 
uCi/m) 
uCt/mln 
uCl/1111 
uCl/min 
uCi/Ml 

· uCl/mln 
uCi/ml 
h-Cl/,itn 
uC!/111! 
.uCi/lnin 
uCitm, 
uCi/mln 

·uCl/ml 
uC1/1111n 
uCi/ml 
uCHo,ln 
uCHml 

·o.OE~D0-2.9E-118.1£-102-BHS 6.0E•l4 o.OE-19 6.2E-10 6:2E•l5 6.7£-10 s:1r-11 
O.OE•CO 6.9E·06 6.2E·06 6:6£,09 6.7E•09 l.3E•ll 3.2£-06 l.OE-07 3.8E-06 7 .OE-06 
0.0£•00 3.6£-10 I.OE-08 3-5£-17 1.SE-13 7.SE-18 3.0E-14 3.0E-19 s;6E-16 6.8E·13 
O.OE+QO 8.6E·OS 7.7£-0S S_J£.Q8 8.JE-08 1.6£-10 l.6E'l0 4.9E·l2 4.SE-12 8.JE•OB 
1.SE-02 t.OE-02 0.0E+OO l.SE-06 3.2£-02 2.9£-06 9.5E-tn 8.6£-07 Z.4£-03 3.0E-02 
6.0£+03 2.4(+03 D.OE•OO J.6E+03 J.6E+OJ 6.3E+Ol 4.9E•Ol:J.4E+OI l.JE-01 3.6E+OJ 

nfi N~;~ &:~~:~ l:~ta~ t~:~ l:2[:ll Ut8! U~:ii Ut~ t~f:&Y 
2.3£-02 3.3£-02 O.OE•OO 3.3E-09 7.IE-05 7.lE-1D 2.8£-06 Z.SE-n·.a.2£-0B 6.4E-05 
7.8E•03 7.BE•03 D.OE•OO 7.9E•OO 7.SE•OO l:SE-02·t.St•02 4,6£-04 4.6£-04 7.9E•OO 
0.0E•OO O.OE<IJO O.OE+OO O.OE•OD O.DE•OO O.DE+OO O.OE•OO 0.0£+00 O.OE•OO O.OE•OO 
O.OE+OO O.OE•OO O.OE+OO O.OE+OO O.OE+OD O.OE+OO 0.0E•OO 0.0E+OO O.OE•OO O.OE+OO 
J.OE-02 LSE-02 0,0E+OO l.SE-09 3.2£•05 3.2£-10 1.3£-06 l.JE•ll 3,7E•OB 2.9E•O:, 
J.5£•03 3,SE+QJ O.OE•OO 3.~E•OO 3.SE•OO 6.8E·03 6.6E•03 2.1£-04 2.0£•04 3.SE-00 
7,6E•OO l.lE+Ol O.OE•OO 4,7E-09 L.OE-04 5.6E-ll Z.JE-07 J.3E-13 8.8E-10 9.2(.Qf, 
2.6£+06 2.6£•06 O.OE•OO l.lf:+Ol l.lE•Ol l.2E·03 l.2E·03 2. IE-06. 4.9E-06 l.lt•OI 
O.OE+OO O.OE•OO D.OE...00 O.OE+OO 0.0E+OO O.OE•OO O.OE+OO 0. 0£•00 O.OE-00 O.OE•OO 
0.0£•00 O.OE-00 0.0E•OO O.OE•OO O.OE+OO.O.OE+OO 0.0E+-00 0.0E•OO 0.0E+OO O.OE•OO 
1:7E-02 2.SE-02 0.0£•00 2.5£-09 S.3£.QS 5.JE-10 -2.lE-06 2.1£·11 .6.lE-09 4.8E-CS 
S.9E•03 S.BE•03 0.0£•00 5.9£+00 S.9E•OO l.lE-02 l.lE-02 3.4£-04 3,4E 0 04 5.9E•OO 
8.5£•02 J·.2E•Ol O.OE•OO l.2£.-08 2.6£-04 2.6E·09 l.lE-05 l. lE-10 3.0E-07 2.4E-04 
2.9E+04 2.9£+04 O;OE•OO 2.9E•Ol Z.9E•Ol S.6£-02 S.4£-02 l.7£-03 l.i'E-03 2.9£•01 
7.0E•OO 1.0E•Ol O.OE+OO 1.3£-09 2.SE-05 1.7£-li 7.2E-08 4·.sE-14 l.3E•l0 2.SE-05 
2.4E+06 2.4E+-06 O.OE+OO 3;1E•OD 3.lE+OO 3.7E-C4 3.7E•04.7·.2E•07 7.ZE-07 3.lE•OO 
O.OE•OO O.OE+OO O.OE+OO 0,0£+00 0.0£+00 O.OE-00 O.OE•OO O.OE•OO 0.0E•OO o:oE+OO 
O.OE+OO O.OE+OO 0.0E+OO·O.OE•OO O.OE+OO O.OE+OO O.OE•OO 0.QE-tllO 0,0£+00 O.OE•OO 
O.OE•OO O,OE+OO O.OE•OO O.OE+OO O.OE+OO 0.0£+00 O.OE+OO O.OE•OO O.OE•OO O.OE•OO 
O,OE•OO O.OE+OO O.OE•OO O.OE•OO O.Of:•00 0.0E+OO O.OE+OO O.OE•OO 0.0.•00 0.0£•00 
O.OE•OO O.OE•OO 0.0£+00 O.OE•OO 0,0£+00 0:0E•OO O.OE+OO 0.0E•OO C.OE•OO 0.0£--00 
0.0£•00 O.OE•OO O.OE•OO O.OE:+00 O.OE•OO 0.0E+1l0 0.0E•OO 0.0£•00 0.0£+Jl0 O.OE•OO 
D.OE.;{10 O.OE•OO O,OE•OO O.OE:+00 D.DE+OO O.OE•OO O.OE•OO O.OE•OO O.OE•00-0.0E•GD 
O.OE•OO O.OE+OO O.OE•OO O.OE•OO D.OE•OO .O.OE+OO O.OE•OO O.OE•Oo:o,OE•OO O.DE•OO 
2.7£ 0 04 2.BE-04 0.0£•00 l.OE-08 2.2E-04 ·l.6E·09 6.JE,06 4.SE-11 nE-07 2.0E-04 
9.2E•Ol 6.BE•Ol 0.0£•00 2.4E+Ol 2.4E•Ol -J.JE-02 3.3[-02 7.:J(-04 7 .3£-04 2.4E•Ol 
2.0E+OO 2.9E•OO o:OE•OO 8,2£-08 l.8£-03 4.lE-10 l.7£-06 3.9t-13 1.1£-09 1.6£-03 . 
6.8E•05 6.8£+05 O.OE+OO 2.DE•02 2.0£•02 9.8£-.03'8.BE•03 5.4E-06 6.4E;06 2.0E-02 
O.OE+OO 0.0£•0D O.Ot-00 O.OE•OO O,OE+OO 0.0E.-00 O.OE-+00 0.0E•OO.O.OE>-00 O.OE•CO· 
O.OE+OO O.OE•OO O.OE•OO O,OE•OO o.or-.oo 0.0£•00 0.0E-00 O.OE•OO O;OE+OO" O.OE•CO 
3.5E+OZ S.1E•02 O.OE+Oo·s.SE-10 l.2E-0S 3.JE-12 l.4E-08 J.BE-1s·1.1E-ll I.IE•OS 
1.2£•08 l,2E•08· O.OE•OO-l.3E•OO· l. 3E•OO ,-. OE-OS 7 .0£ 0 05 6.lE-08· 6.JE-08 l.3E+OO 

. 0.CE•OO 0. OE+OO O.OE•OO O.OE•OQ;Q,OE•OO .D,OE•OO O.OE•OD 0.0£•00 O.OE+-00. O.OE•OO 

t&[:~g &:&f:~g·&:z~;ggJ~~:ig t::gg gJ[:ggi:i[:~g-t~:gg1::~ g:i~:~ 
O.OE•OO 0. OE+OO _O;OE•OO O.OE+OO O;OE+OO 0.0£•00 0. DE-00. O.ot+OO. O,OE+00-0,0E•OO 
0.0E+llO O.OE+OO'O.OE•OO O,OE+OO O.OE+OO o;O(+OO 0. 0E•DO O.OE+OO 0.0£•00 O.OE•OO 
O.OE•OO O.OE-00 0.0£•00 0.0E•OO 0.0£•00'0,0£-+00 O.OE•OO O,OE-00 0.0E+-00 O.OE•OO 
0.0£•00 0:0£•00 0.0E+OO 0.0E:+00 O.OE•OO.O.OE+OO O.OE>llO O.OE•OO·O.OE•O!l'0 .. 0£+00 
0.0E+OD O.OE+-00 0.0£•00 0.0E+OO O.OE•OO O.OE+OO 0.0E•OO 0.0E•OO O.OE-00 O.OE•OO 

·o.OE•OO _O.OE+OO 0.0€•00 0.0£-00 O.OE•OO O,OE•OO O.OE•OO O.OE•iiO C.OE+OO O.OE•OO 

T2B-1 

AS-69 



I 
2 

3 

OeSt:t'lpt,on 

Stream ~:.,troer 

226Ra 
23ilill 
230;11 
233U 
233U 
234U 
234U 
235\J 

. 235U 
2380 
238'J 
237Np 
237Np 
238P11 
238Pu 
239Pu 
239Pu 
240Pu 
Z~OPu 
2~1Pu 
241Pu 
241Am 
241Am 
243Am 
243A.'II 
244Cm 
244Cr.i 

A102· 
Al02· 
NH4• 
NHd• 
SD 
Sb 
As 
As 
8a 
Ba 
ae 
Be 
81 
Bi 
s 
B 
Ca 
Ca 
Cd 
Cd 
CD~
C03• 
(1-
C· 
Cr 
Cr 
Cu 
Cu 
CN
CN· 
F-
f. 
Fe 
Fe 
li2 
H2 
OH· 
OH-
Pb 

· RPP-24544 REV ld 

HNF-14755 REV I 

Table 2B-1. Process Flow Sheet for 242-A Evaporator. (24 sheets) 

t:mts 

uC1/min 
uCi/ml 
uCltmin 
uCi/ml 
uCllmin 
uCi/ml 
uCi/mi11 
uCi/ml 
uCl/min 
uCi/ml 
uCi/min 
uCl/n:l 
uCi/min 
uCi/m1 
uCllmin 
uCl/m1 
uC1/min 
uCl/m1 
uCl/m1n 
uCi/ml 
uCl/m1n 
uCl/1111 
uCi/mln 
uCi/ml 
uC1/m1n 
uCi/ml 
uCl/min 

ll'i)/l 
mg1m1n 
mg/L 
mg/m\r. 
roo/' mg,;in 
mg/L 
mg/min 
mg/L 
mg/min 
ng/L 
ng/min 
mg/L 
mg/min 
mg/L 
.mg/min 
ng/l 
mgtmin 
iJJ:j/L 
!llilfmin 
mgll 
!llillmln 
mg/l 
n,;i/min 
mg/L 
1111/min 
ng/L 
mg/min 
mg/L 
mg/mm 
mg/L 
,rg/min 
mg/L 
mg/m1n 
mg/L. 
,rg/m1n 
llig/L 
mg/min 
,rq/L 

C-A-i E-C•i • E·C·l E-C-2 E·C·c: E-C-3 Process 
•eeo Slurry FR\I Vap::r Cow.I. vai:Qr :011<1. vapor Cor.o. ~ono. 

2 6 8 9 lO 

O.OE•OO O.OE+OO O.OE•00 O.OE~OO O.OE.00 O.OE+OO 0.0E•OO O.DE+OO O.OE•OO O.OE+OO 
0.0£•00 0.0E+OO O.OE•OO O.OE•OO 0,0E-00 O.OE+OO O.OE+OO O.OE•OO 0.0£•00 o.OE+OO · 
O.OE•OO 0.0E+OO O.OE+OO O.OE•OO O.OE•OO 0.0£+00 0.0E+OO O.OE+OO O.OE+OO O.OE-00 

.Q.OE•OO D.OE•OO O.OE+OO O.OE•OO O.OE•OO 0.0£+00 0.oE•OO D.OE-00 O.OE•OO O.OE+OO 
O.OE•OO 0.0E+OO O.OE+OO O.OE•OO O.OE+OO O.OE•OO O.OE•OO 0,0E+OO O.OE+OO O.OE+OO 
2.6£-0S 3.6[-05 O.OE..iJO 3.7E-l2 7.BE•OS 7.BE-13 3.3E-09 3.Jf.14 2.9E•l0 7.2E·08 
8.?£•00 6.7E+OO O.OE•OO 8.7E-03.8.7E-03·1.7E·05 l.7E-05 S.4E-07 l.6E-06 8.7E-03 
1.3£-06 l.BE-06 O.OE+OO 1.BE-13 3.9E·09 3.9E·l4 l.~·10 1.6£-lS 4.SE-12 3.SE-09 
4.3[-01 4.JE-01 0.0£•00 4.3£-04 4.3E·04 8.3£-07 8.lE-07 2.5E-08 2.SE-08 4.JE-04 
'J.JE-06 l.JE·OS 0.0£+00 UE•l2 2.9£-08 2.9£-13 UE-09 1.3£-14 2.lE-10 2.6E·08 
3.2E•OO 3.2E+OO O.OE•00 3.ZE-03 3.2E-03 6.IE-06 6.8E-06 2.lE-07 1.2€:06 3.2E-03 
4.4E-05 6.3E-05 O.OE+OO 6.JE-12 l.4E-07 l.4E·12 5.SE•09 5.SE-14 1.5£-10 1.2£-07 
l.SE•Ol 1.5E•Ol O.OE•OO J.SE-02 I.SE-02 2.9E•OS UE-05 8.8£-07 8.BE-07 l.SE-02 
5.1£-04 7.3t-04 O.OE+OO 2.0£·14 4.3(-10 8.9E·16 3.61:-12 7.61:-18 2.2l·l4 3.9E·IO 
l.7E•OZ l.7E•02 0.0E•00 4.1£-05 4c7E•05 l.9E•08.l.9E·C8 l.2E•l0 !.2£-10 ·4. 7£-05 
l.lE-03 1.SE-03 O.DE+OO 4.1E•l4 8.8£-10 l.l!E-15 7.61:•12 !.6E-!7 4.6E•l4 8.0E•IO 
3.6£•02 3.6£•02 O.OE+OO 9.8£·05 9.SE-05 3.9E•08 3.9E-08 2.SE-10 2.SE-10 9.8£-05 
O.OE•OO O.OE•OO O.OE•OO 0.0E•OO o:OE+OO O.OE•oo O.OE•OO O.OE•OO O.OE+OO O.OE+OO 
O.OE•OO O.OE•OO O.OE•OO 0.0£+00 0.0E•OO O.OE+OO O.OE+OO 0.0E•O~ O.OE•D0 O.OE.00 
O.OE+OO 0.0£-00 O.OE+OO O.OE•OO O.OE->-00 O.OE+OO O.OE•OO 0.0E+OO O.OE+OO O.DE+OO 
O.OE•OO 0.0E+OO 0.0£+00 O.OE+OO O.OE•OO O.OE•OO O.OE•OO O.OE•oo O.OE+OO O.OE•OO 
1.SE-03 2.2E·03 O.OE•OO l.6E-13 3.3£-09 6.8E•15 2.8£-11 S.7E-17 l.7E-13 3.0E-0!1 
5.2E•02 S.2£•02 O.OE•OO J.7E-04 3.7£-04 l.SE-07 1.5£•07 9.3E·l0 9.2£-10 3.7E-04 
O.OE•OO O.OE+OO O.OE•OO 0.0E+OO 0.0£..j)Q O.OE+OO O.OE+OO O.OE•OO O.OE+OO O.OE+OO 
O.OE+OO O.OE-+00 0.0€.•00 O.OE•OO 0.0£+00 O.OE•OO O.OE..00 0.0E•OO O.OE+OO ILOE•OO 
l.7E-04 2.4£-04 O.OE+OO 2.4£-11 S.ZE-07 5.2£-12 2.!E-08 2.1E·l3 6.0E-10 4.SE-07 
5.8E•OI 5.BE•Ol O.OE•00 5.BE-02 5.8£-02 1.!E-04 1.IE-04 3.4£-06 3.4E•06 S..S[·02 

. _ __, 

2.2!•04 3.2E+04 0.0E•OO 2.lE-03 4.SE•Ol 4.SE-04 l.8E+OO l.SE-05 5.3E•02-4.lE•Ol 
7.6£•06 7.5£•06 O.OE+OO 5.lE•03 S.OE•03 9.8E•OO 9.SE+QO 3.0E-01 2.9E·Ol 5.IE•03 
9.3£•02 1.3t+02 0.0E•OO 1.2£-01 2.3E•03 l.lE+OO l.9E+03 9.IE-01 2.lE•Ol 2.3E•03 -...,I 
3.2(•05 3.2E•G4 O.OE•OO 2.BErOS 2.6E•OS 2.4E•04 9. 7E•03 l.SE+04 l.ZE.•04 2.8E+05 
O.OE•OO O.OE•OO O.OE•OO O.CE•OO 0.0E•OO O.OE•OO 0.0£•00 O.OE+OO O.OE•OO O.OE•OO 
O.OE•OO 0.0£+00 0.0€•00 0.0£•00 0.0£+00 O.OE•OO O.OE..00 0.0E+OO O.OE-+00 O.OE•DO 
O.OE•OO O.OE•OO O.OE•00 ·o.OE•OO O.OE•OO O.OE+OO O.OE•OO 0.0£+00 O.OE•OO O.OE+OO 
0.0E•OO O.OE+OO 0.0E•OO O.OE•OO O.OE+OO O.OE+OO O.OE-+00 0.0E+OO O.OE+OO O.OE+OO 
9.SE•OO l.4E+0l 3.0E·02 l.4E-06 3.0E-02 3.0(-07 3.1E·02 3.1E·07 3.2E-02 3.0E-02 
3.3E+03 3.JE+03 2.3E·Ol 3.3E+OO 3.3E•00 6.SE003 l.6E-01 5.lE-03 l.BE-01 3.7E+OO 
O.OE•OO O.OE•00 O.OE+OO O.OE•OO O.OE•OO O.OE+OO O.OE+OO O.OE•OO o.OE-+00 O.OE•OO 
O.OE•OO O.OE+OO 0.0E+OO O.OE•OO 0.0E+OO O.OE•OO O.OE•OO O.OE+DO 0.0£•00 O.OE+OO 
O.OE•OO O.OE+OO O.OE•OO O.OE+OO O.OE+OO 0.0£•00 O.OE•OO O.OE•OO O.OE•OO 0.0E•OO 
O.OE•OO 0,0E•OO O.OE•OO O.OE+OQ 0.0£•00 O.OE+OO O.OE+OO O.OE•OO O.OE+00 0,0£+00 
l.ZE•OI l.7E•Ol O.OE•OO 1.7E-06 3.7E-02 3.7£•07 l.9E·OZ l.9E•07 l.9E•02 3.SE-02 
4.lE-03 4.0£•03 0.0£•00 4.lE•OO 4.IE•OO 7.9E·OJ l.OE·Ol 3.1£·03 l.!E·Ol 4,3£•00 
5.JErOl 7.3£•01 1.9£•01 7.:!E-06 l.6E-011.6£-06 l.9E•OI 1.9F.-04 2.0E•Ol l.9E•OO 
l.7(+04 l.7E•04 l.5E•02 l.8E•Ol l.8E•Ol 3.SE-02 9.6E•Ol 3.0E•00 1.1£•02 2.3E•02 
l.!E•Ol 1.6E•OI 2.0£·03 1:6E-06 J.4E-02 3.4£-07 l.4E,03 1.4(-08 4.0£·05 3.lE-02 
3,8E•03 3.SE+OJ l.SE-02 3.8E•OO 3.8E•OO 7.4E•03.7.2E·03 2.2£•04 2.2£·04 3.BE•00 
8.7E•03 1.2£•04 O.OE•OO 1.2£-03 2.7E•OI 2.7£-04 l.lE•OO l.lE-05 3.lE·02 2.4E•Ol 
2.9E•06 2.9E+06 O.OE•OO J.OE•03 3.0E+03 S.7E•OO 5.SE•oo 1.7E-Ol 1.7E·Ol 3.0E-+03 
4.SE•03 6.4E+03 7,8E·Ol L2E.·03 2.7E+Ol 2.2E·OS l.2E+OO 9.9£-07 l.!E+OO 2.4E•Ol. 
l.SE•06 l.S£+06 6.0E•OO 3.0E .. 03 3.0E•03 4.8£•01 6.1E•OO. l.6E-OZ 6.3E•OO 3.0E+03 
4.2E•02 6.0E+02 l.OE-02. l.7E·06 3.7£•02 4.SE-08 J.9E-04 2.3E·l0 6.6£-07 3.4E-02 
1.4E•05 l.4E+05 7.9E·02 4.lE•OO 4.!E•OO 9.7E•04 9.7£-04 3.7E-06 3:7£•06 4.1£+00 

-4.SE•OO 6.9E+OO 7.4E-02 6.9E·07 l.SE-02 LSE,07 LlE-02 l.1(·07 1.IE-02 l.SE-02 
1.6E•03 l.6E+-03 5.6E'01 l.7E•OO l.7E•CO·l.2E·03 S.BE-02 1.8E•03 6.4E-02 LBE+OO 
3.4[+01 4.BE+OI 0.DE+OO 4.BE-06 !.OE-01 l.OE-06 4.2E·03 4.2£-08 ·l.2E·04 9,SE·02 
l.2E+04 l.2E+04 0,0E•OO l.2E•Ol l.ZE•Ol 2.2E-02 2.2E-02 6,BE-04 6.7E-04• l.2£+01 
2.7E•02 3.9E•02 O.OE..JJD l.6E·O& 3.5£-02 S.7E•08 1.3E"Ol 2. lE-07 l.3E-01 4.3E·02 
9.2E•04 9.2E•04" O.OE•OO 3.9E•OO 3.9E+OO l.2£-03 6.6E·Ol 3.4£•03 7.4E•Ol S.3E+OO 
2.BE•OI 3.9E+Ol 1.0E-01 3.9E·06 8.5(-02 8.5E-07 8.4E-02 8.4E-07 8.7E•02·8.5E-02 
9.4E•03 9.4E+03 7.9E·Ol 9.4E•OO 9.4€•00 1.8E-02 4.4E;Ol l.4E-02 4.9E-01 l.OE•Ol 
l.6E,ll UE-ll O.OE•OO 9.lE-06 L9E·09 l.OE-07 2.5E-09 l.3E-07 2.1£-08'2.0E•ll 
5.3E-09 .i.OE·09 0.0E•OO 2.2E·03 2.lE-07 2.2£-03 l.JE•O& 2.2E·03 l.2£-07 2.4E·09 
4.9E•O~ 7.0£+04 O.OE•OO 7.0E·OJ l.SE•OZ l.SE·OJ 6.0E+OO 6.0E-05 1.7£-01 l.4E•02 
i.7E•07 l.7E+07 0.0£+00 L7E•04 l.7E•04 3.2£•01 3.IE+Ol 9.7E-Ol 9.7E-Ol UE•04 ..-/ 
5.1£•01 7.0E•Ol l.3E·OZ 2.4£-04 5.IE•OD l.2E·06 l.OE-02 2.4£-09 5.6€-03 4.6E•OO 
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Table 2B-1. Process Flow Sheet for 242-A Evaporator. (24 sheets) 

Descr1pt1or. 
.. ----- .. -·· -·---- . -· C-A:l . E-c:i~-i:-c:i· . E-c:2. E:c:2--E-C-3 Process 

Unlts Feed Slurry FR\I Vaoor Cond. Vapor Cone. Val)Or Cond. Co,!d. 

. Stream I/umber 

Ni 
N03-
NOJ• 
li02-
N02· 
P04 
P04 
p 
p 
K 
K 
Se se· 
s, 
Si 

~ 
tla 
Na 
504• 
s~
s
S· 
ll 
li 
w 
i,/ 
u 
u 
V 
V 
Zn z,. 
Zr 
Zr 

mg/lllln 
mg/L 
ing/J!11n 
mg/L 
t.>Jlmin 
,ng/L 
t.>Jlmln 
mg/L 
mgfm1n 
"'-J/L 

mg/m1n 
mg/L 
rog/nrln 
RJJIL 
mgtm1n 
mg/t 
mg/min 
mglL 
mg/min 
mg/L 
mg/min 
mg/L 
mgfmin 
mg/L 
mg/min 
1119/L 
111!1/lllin 
r,q/t 
mg/nrtn 
mg/l 
mglmir, 
m;/L 
mg/mlr. 
f!l!I/L 

""'"''" llo/L. 
mg/min 
mg/l 
mg/nnn 
n,g/l 
mg/mfr, 
n,;i/L 
mg/m1n 
mg/L 
mg/min 

~.cetone mg/L 
Acetone mg/min 
A I~, l. hydroxy- mg/L 

methyl benzene mg/min 
Benzyl a lcol10l mg/L 
Benzyl alcohol mg/min 
6enzaldehyde "'i)IL 
Benz~ 1 deh.yde · ""!/min 
Benzene "'i!ft 
Benzene "'i)/min 
Sror,ooichloro- "'lfl 

methane irgIm1n 
Braooform mg/L .. 
Bromofom mg/min 
Butaned; oi c nig/L 

Aci<I lll!Jllllin 
I-Butanol lJl9/L 
1-Butanol mg/min 
2-Butanone mg/L 
2-Butanone mg/min 

... . ..... -~....... ............ ........ ......... ... ...... . 
2 3 4 S & 8 9 10 

L7E•04 1.1£+04 9.6£•02 5.6E+02 S.&+02 2.5E-'l2 S.4E-02 3.9E•OS 3.lE-02 5.6E•02 
2.0E .. 01 2.9E+Ol 4.3£•00 2.9E-06 6.4E-02 6.4£-117 4:4E•OO 4.4E•05 4.7E•OO 4.6E·OI 
6.9E+03 6.9[+03 3.JE+Ol 7 .OE+OO 7. lE•OO 1.4£-02 2.JhOl 7. IE-Ot 2.6E•Ol S.6E•Ol 
2.0E•Ol· 2.9E•Ol-l.1E·OZ 2.9£.-06 6.2E-02. 6.2(.07 L6E-02 l.6E-07 I.SE-OZ S.BE-02 
6.9E•03 6.9£+03 a:1E-02 6.9E+OO 6.9E•OG l.3E-02 ll:4E-02 2.6E-03 8.JE-02 7.lE•OO 
5.6E•OO 8.0E•OO O.OE•OO S.OE-07 l.7E-02 1.7E•O, 7.9[-C-4 7.SE-09 1.3E·04 1.6£·02 
l.9E-!13 J.9[+(13 O.OE•OO 1.9E+OO 1.9£+00 3.7E-03 4.IE-03 1.3E•04 7 .2E-04 l.9[+00 
4.2£•01 6.0E-01 O.OE•OO 6.0£-06 L3E·Ol l.3£-06 S.ZE-03 5.2E·08 l.SE-04 1.2E·Ol 
L4E•6' l.4£+-04 O.OE•OO 1.4£-1-0l l.4E•Ol 2.8£-02 2.7E-02 8.4E-04 9.3£-04 l.4E•OI 
2.8£•01 4.0E•OI l.lE·OZ 4 .. 0E-06 8.6£•02 8.6E·07 3.SE·03 3.5E•08 1.0E•04 7.9£-0Z 

9,5E•03 9,5£+03 a:SE•O? 9.6E+OO 9.5£ .. oo 1.8£-02 l.SE-02. S.6E-04 S.6£.(l,I 9.6£+00 
i.2E•OS 1.8£+05 1.2E+OO 3.lE-D2 6.7E•02 4.2E-04 Z.JE+oo·l.4E-06 5.6£-01 6.IE•OZ 
4.2E•07 4.2E+01 9.0E•OO 7.4[+04 7.4E•04 8.9(+00 l.2E•Ol 2.3E·02 3.lE•OO 7.4E•04 
6.0E+04 8:6E•ll4 O.OE•OO 3.6£-03 7.7£•01 4.8E-05 2.0E-Cl L2E-07 3.6£-04 7.0E•OL 
2.1E•07 2.0E+07 0.0E+DO 8.6E+03 8.6H03 1.0E•OO ,1.0E+OO 2.0E·03 2.0E•Dl 8.6E•Ol 
l.7E•03 S.JE•03 0.0E•OO 5.3E-04 1.lE•Ol l.lE-04 4.6E-Ol 4.6£-06 1.3£-02 1.0E•Ol· 
l.3E•06 1.3!+06 O.OE•OO !.JE-03 l.3E•03 2.4E+OO 2.4E~OO 7.4E-02 7.3£-02 l.3£-03 
3.4£•03 4.9E•03 O.OE•OO 4.9£-04 Llf..01 l.lE-04 4.2E·01 4.2£·061.2£-02 9.6E+OO 
1.2E•06 1.2£•05 O.OE+OD 1.2E+03 l.2E+03 2.3E•OI> 2.2E-•OO 6.8E•D2 6.SE-02 1.2£+03 
1.3E•04 l.8E•04 6.0t:·01 5.IE•04 l.lE+Ol l.lE-04 l.2E•OO l.2E·OS 7.9E-01 l.Of•OI 
4.3£•06 4.JE•o& 6.1£•.00 1.2£-03 1.2£+03 2.4E•OO 6.lE•OO 1.9£-01 4.4£•00 .l.2£+03 
O.OE•OO 0.0E•OO O.OE•OO 0.0E+-00 O.OE•OO O.OE•OO. 0.0E+00-0.0E•OD O.OE•OO O.Of•OO 
O.OE•OO O.OE+OO O.OE-00 O.OE->00 0.0£+00 O.OE-00 O.QE+OO 0.0£•00 O.OE•OO 0.0E+OO 
1.3£•02 1.9£•02 O.OE•OO l.9E·OS 4.lE-01 4. lE-06 2.4E<-OO 2.4E•OS 2.6£•00 S.9E·Ol 
4.SE•04 4.5E+04 O.OE+OO 4.SE • ol 4.SE•Ol a,aE-02 l.JE•Ol 3.9E-011.5f+Ol 7.2E•Ol 
O.OE•OO O.OE•OO O.OE•OO O.OE•OO O.OE•OO O.OE+QO O.OE•OO O.OE+OQ O.OE+-00 O.OE•OO 
0.0E•OO 0.0E+OO C.OE•OO 0.0E•OII O.OE•OO O.OE+-OQ D.OE-t-00 O.OE•OO 0.0£•00 O.OE•oo 
l.7£•05 2.4E+05 2.4E•OO 8.0E-04 l.7E+Ol 1.7[-04 2.SEt-00 2.SE-05 2.3E•OO l.6E• ol 
5.7£•07 5.7£+07 l.8E•Ol 1:9E•03 1.9£•03 3.1E•OO l.5E•Ol 4.SE-01 1.JE•Ol l.9E•OJ 
2.0E•OJ 2.9£+03 l.OE+Ol 2.1£·04 4.5£ .. 00 4,IE-06 l.OE•Ol 9.SE-06 l.lE•Ol 5.0E•OO 
6.9£•05 &.9E+OS 7.8E+Ol 5.0E+-02 5.0£•02 8.7£•02 S.4E<-01 l.SE·Ol 6.0£.+0l 6.1E•02 
O.OE•OO O.OE+OO O.OE+OO O.OE•OO O.OE•OO O.OE•00.0.0E•OO 0.0£+00 O.OE•OO 0.0E•OD 
0.0£+00 0.0E+OO O.OE+OO O.OE+OD 0.0£•00 O .. OE+OO 0.0E+OO O.OE+OO D.OE+OO O.OE+OO 
O.OE•OO O.OE+OO·O.OE+OQ O.OE+-00 O.OE•OO O.OE+OO 0.0E•OO O.OE•OO 0.0£+00 O.OE+OO 
0.0£•00 O.OE+OO O.OE+OO O.OE+OO O.OE+oO O.OE•OO· O.OE•OO O.OE•OO O.OE+OO O.OE+OO 
1.5£•02 2.IE•02 O;OE•OO 2:IE-05 4.SE-01 4.5£·06 l.SE-02 l.8£•07 5.2£·04 4. lE·Ol 
5.0£•04 5.0E+04 O.OE+OO 5.0E•Ol 5.0£+01 9.7£.-02 9.4E0 02· 2.9E-03 2.9E-OJ S.OE+Ol 
5.3E•Ol 7.SE•Ol 6.4£•04 7.SE-06 l.6£-.01 1.6E·06 7.0(·03 7.0E-08 7.3E·04 l.SE·OI 
1.8£•04 l.8E::+04 4.9£-03 1.8£•01 l.8E• ol 3.SE-02 3.6E-02 l.lE·03 4.lE-03 l.8E•Ol 
0.0£•00 0.0(-00 O;OE?OO O.OE•OO O.OE•OO O.OE•OO 0.0E•OO 0.0E•DO O.OE..00 0.DE+OO 
0.0£•00 0.0E+OO O.OE•OO 0.0£•00 0.0£•00 O.OE•OO o.aE<-00·0.ot•OO O.OE--00 O.OE•OO 
3.4£+01 4.8E•Ol 4.8£·02 4.8E·D6 1.0E-01 l.OE·06 2.2E-02 2.2E-07 2.0E;02 9.6E·02 
l.1E•04 1.IE•04 3.6E·Ol l.1£•01 l.lE•Ol 2.2£-02 l.lE-01 3.6£.QJ 1.1£·01 1.2E+Ol 
O.OE•OO O.OE+OO O.OE+oa O.OE•00-0.0E+OO O.OE+OO 0.0E+OO 0.0E•OO O.OE•OO O.OE•OO 
(l-.OE•OO 0.0£•00 0.0€•00 O.OE•OO 0.0£•00 O.OE+OO 0.0E•OO 0.0E•OO 0.0E+GO D,OE+OO 

4.SE-011.2£-02 O.OE•OO 6.SE-05 l.OE~OO UE-03 6.7E·Ol 2.0E-03 7.lE·Oi 1.0E+-00 
l.5£•02 2.8£•00 O.OE•OO l.5E•02 l.1E+02 3.7£•01 3.SE•OO 3.3E•Dl 5.!E--00 l.2E+IJ2 
l.3E+OO l.SE+GO O.OE•OO ~-BE-06 l.JE-Ol'.9.BE-08 4.lE-04 &.7£-10 l.9E·06 l.lt·Ol 
4.4E•02 4.3[•02 0.0E.00 1.4E•Ol l.4E•Ol 2.lE-03 2.lE-03 1.IE-OS l.lE-05J.4E•Ol 
O.OE•OO'O.OE--00 O.OE•OO O.OE•OO O.OE•OO O.OE•OO 0.0E•OG 0.0£+00 O.OE•OO O.OE•oo· 
O.OE+OO O.OE•OQ, O.OE•OO O.OE•OD O.OE•OO O.OE .. 00 o·.oE+OO O.OE•OO O.OE+OO o .. OE•OO 
O.OE•OO O.OE+-00 O.OE+OO O.OE•OD 0.0£•00. O.OE•OO 0.0E+OO O.OE•OO O.OE+OO O.OE•OO 

. O.OE•OO O.OE+OO O.OE•OO O.OE•OO O,OE+-00 O.OE•OO 0.0E•OO O.OE•OO O.OE•OO O.OE•OO 
O.OE+OO 0.0E+OD O.OE•OO O.OE+OO O.OE"'1JO O.OE•OO O,CE•OO.O.OE+OO O.OE.•00 O.OE•OO 
0.0E•OO O.OE•OO O.OE•OO O.OE•OO-:O.OE•OO O.OE+OO 0.0E•OO .O;OE•OO.O.OE•OO O.OE•OO 
O.OE•OO·O.OE•OO O.OE+Oo· O.OE•OO'O.OE+OO O.OE•OO 0,0E•OO O.OE•OO O.OE•OO O.OE•oo 
O.OE+OO O.OE•OO 0.0£•00 O.OE•OOO.OE•OO O,OE•OO D.0£+00 ·O:OE+OO· O.OE+OO O.OE•OO 
O.OE•OO O.OE•OO O.OE•OO O.OE•OO.O.OE•OO O.OE•OO O:OE•OO O.OE+OO 0.0E•OO O;OE+OO· 
O.OE--00 O;OE+OO O.OE•OO O.OE+OO 0.0£+00 0.0£-00 O.OE+O() 0.0E•OO G.OE•OO O.OE•OO 
3.0E•02 4.2E•02 O.OE+OO l.8E·03 3.9E .. Ol &.SE-OS 2.8£-01 7 .9E-07. 2.JE-03 J.6E+Ol 
l.OE .. 05 9.9E•04 O.OE•OO 4.JE..03 4.JE-03 LSE•OO LSE+OO l.3£-02 l.JE-02 4.3E+Ol 
O.OE•OO 2.lE-04 l.!E-02 1.9£-08 4.lE-04 8.0£·09 2.9£-05 l.3£-09 3.4£-06 3.7£-04 
O.OE+OO 4.9£-02 8.4E-02 4.SE-02 4.SE-02 l.7£-04 1.SE-04 2:2E·OS l.9E-OS 4.5E-G2 
O.OE..00 O.OE•DO O.OE+-00 O.OE•OO 0.0E•OO o.at•OO O.OE•00 0.0E+OO O.OE•OO 0.0£+00 
O.OE•OO O.OE+OD O.OE•OO O.OE•OO O.OE•OD O.OE•OO 0.0i.•00 o.oE~oo 0.0£+00 0.0£•00 
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Table 2B-1. · Process Flmv Sheet for 242-A Evaporator. (24 sheets) 

Description Units 

8'1to•y• · mg/L 
C,i9lycol mg/min 

2·!MO~)'- mg/l 
. Mhano l mg/min 

ButOl<Y• 1119/L 
glycol mg/min 

ButO>}'ttl • l!lg/L 
ethyle~lycol mg1min 

Butraldehyde mg/l 
· · Butra hfeh.)'de ·1119/mln 

Cl·AlkylOenzene mg/L 
CJ·Alkylbenzene mg/min 

· Caproic acid mg/l 
Cal)l"oic ac!CI 119/tnin 
Carbon nig/L 

Jetrachlorlde l!IJ/min 

CnlorocJ1Dromo- mg1L 
. ethane 1119/min 

Chloroetr.yl. 2· rng/L 
· hydrQJ<Ylllethyl. BA 

ChlorOfOl"lll 1119/L 
Chlorofo"" 1!1Jlm1n 
Z•Chlorc,,,ethyl- rng/L 

hydro~tbylt>enzene 
2-ChlorDl!ethyl. mg/l 

-o-xylene n,g/m1n 
Citric Acid mg/L 
Citric Acid mg/m1n 
l.Z Dichloro• mg/L 

ethane . · mg/min 
l. l · Ol ch 1 oro- mg/L 

ethylene ll'9fmi n 
Di ethyi • n,g/L 

f)hthalates mgimin 
·DI fi uoroa1 • mg/L 

ch l oraoethane 11'9/mi n 
3.5-Dlmethyl- mg/L 

pyrid1ne mg/min 
Dimethylnltro- .. mgfl 

sam1ne mg/11110 
Oimethyltohl1dlnemg/l 
Dimethyltoluld1nemg/min 
Dioctylphthalate .mg/l 
Dioctylphtitalate mg/min 
Dode cane mg/L 
DOClecane 1D9/mi n 
CodecallOic lll!lll 

Ac11l· lft)linin 
Ethanedioic. Acid. mg/L 
Ethanealotc Acid mg/Ollln 

· Ethoxytr1- mg!l 
· ethylene.glycol·111:1/m1n 

Ethyl.2-meth1l • mg/L 
· ·hyoroxymethylbenzenes 

Ethyl a1cono1 mg/~ 
· Ethyl .alcohol mg/mio 

Ethyl Benzene mgtl 
Ethy 1 Benzene mg/rm n 
Etllyloenz- · 119/L 

a I dehyae mg/m, ~ 
E03A 119/L 
ED3A 111<1/mln 
EDTA mg/l 
EDTA mg/min 
Et~ylll)llene "9/l 
Ethyl xylene mg/lQin 

C·A·l E-C•l O E-C·! E-C-2 E-C-2 E-C-3 Process 
FEed Slurry FRII Vapor Cond. vapor Cond. v.apor · cor.a. cona. . "-" 

2 3 · 4 6 6 10 

O.OE•O~ O.OE•OII O.OE..00 O.OE•OO O.OE•OO c.oe+-00 0.0£"® O.OE+OD O.OE•OO O.OE--00 
0.0£•00 O.OE•OO 0.0E•OO 0. OE+OO O.OE•OO O.OC:•00. O.OE•OO O.OE•OO 0.0£+00 G.l!E•OO 
O.OE• OO O.OE+OO 0.0£'()0 O.OE~ O.OE•OO 0.0E+OO O.OE--00 O.DE+OD O.OE•OO !l.OE•OO 
O.OE+On O.OE+OO 0.0E•OO O.OE•OO O.OE+OO·O.OE•OO O.OE•OO O.OE•OO 0.0E+OO o.OE+OG 
O.OE•OO O.OE-00 0.0£•00·0.0E•OO O.OE+OO 0.0£+00 O.OE-00 O.OE.00 O.OE+OO O.OE•OO 
O.OE•OO O.OE+OO O.OE+OO O.OE..00 O.OE•OO O.OE•CO O.OE+OO O.Of•OO O.OE•CO O.OE•OO 
0.0E•OO O.OE+OO O.OE+OO O.OE..00 O.OE+OO 0.0E+OO 0.0£+00 0.0E•OO 0.0£+00 O.OE•OO 
O.DE•OO O.OE+OO O.OEtOll O.OE•OO D.OE•OO O.OE•OO O.OE-00 O.OE+OO 0.0E+OO O.OE•no 
0,0E•OO O.OE-00 O.OE•OO O.OE..00 O,OE+OO O.OE+OO O.OE+OO O.OE•OO O.OE•OO 0.0£+00 
O.DE+OO O.OE•OO O.OE+OO O.OE+OO 0.0E•OO O.OE+OO O,OE•OO. O.DE•OO O.OE+OO O.OE+-00 
3.9E•02 3.2£+02 O.OE•OO 2.3E•OZ 4.9E+02 8.SE-03 3.2£•01 l.2E-03 3.lE•OO 4.5£+02 
l.3E-+05 7.7£•04 0.0E<llll 5.SE+04 5.5E+On.BE+02 1.6£•02 l.9E+Ol l.7E•OU.5E•04·: 
0.0E+OO O.OE+OO O.OE•OO O.OE•OO O.OE+OO 0.0E•DD 0.0£•00 O.OE+OO O.OE•OO O.OE•OO 
O.OE•OO 0.0£+00 O.OE•OO O.OE•OO O,OE+OO O.CE•OO O.OE•OO 0.0E•OO O.OE•OO O.OE+OO · 
0.0£•00 O.GE•OO O.OE•OO iLOE•CO O.OE•OO.O.OE•OO 0.0E+OO 0.0£+00 O.OE+OO ·o.OE•OO 
0.0£•00 0.0E+OO O.OE•DO O.OE•OO 0.0£+00 0.0E+OO 0.0£+00 O.OE+OO O.OE+OO O.OE•GO 

O.OE•OO 0.0£•00 O.OE+OO O•.OE+OO O.OE•OO O.OE+OO O.OE~ O.OE•OO O.OE•DO O.OE+OO 
0.0£+00 O.OE•OD D.OE-00 O.OE•D0 0.0E+OO O.OE•OO O.OE•OO 0.0E•OD O.OE+OO O.OE•OO 
l.3E+Ol 1.3£•01 0.0£+110 5.4(-04 1.2£•01 l.lE-04 4.2E-Ol 8.6£·06 l.4E-02 l.lE+Ol 
4.4f•03 3.!E+03 O.OE'llO 1.3E•03 1.3£•03 2.3E+OO 2.2£+00 L4E-Ol l.3E-Ol l.3E+03 
O.Of•OO C.OE+OO O.OE+OO 0.0E•OO O.OE•OO O.OE•OO .O.OE.00 O.OE+OO G.DE•OO O,OE+OO 
O.Or'OO O.OE•DO O.OE+D11 O.OE+OO O.OE.+00 O.OE+OO O.OE.00 O.OE•OO O.OE•OO O.OE•OO 
l.4E..Ol l.2E•Ol O.OE•OO 8.2E•04 1.8E•Ol 2.6E•04 2.8£-01 3.2E-OS .8.6E·02 1.6£•01 
4.8E•03 2.9E+03 O.OE•OO 2.DE•OJ'l.9E•03 5.6E•OO 5.lE+OO S.2E·Ol 4:BE·Ol 2.0E•03 
l.SE+OI 6.6E•OO 0.0£•00 I.SE-OJ 3.1E•Ol l.6E-03 4.9E+OO 5.4E-04 l.2E•OO 2.9E+Ol 
5.1E•03 l.6E+03 O.OE•OO 3.SE+OJ 3.SE+Ol 3.4E+OI 2.SE+Ol 8.7E-OO 6.SE+OO 3.SE+OJ 
2.BE•Ol 3.4E•Ol O.DE-00 6.4E-04· l.4E•Ol S.OE-05 2.0E•Ol l.SE-06 S.OE-03 1.JE•Ol 
9.6E•03 8.lE+OJ O.OE+OO 1.5£•03 1.5£•03 l.lE+OO l.1E•00.2.9E·02 2.SE•OZ .l.5E+03 
O.OE•OO O.OE•OO O.OE•OO o:oE+OO O.OE•OO 0.0£.•00 0.0£+00 0.0E•OO 0.0£•00 O.OE•OO 
O.OE+OO O OE+OO O.OE•OO O.OE+OO O.OE•OO D.OE•OO 0.0E•OO 0.0E+OO O.OE•OO O.OE•OO J 
O.OE•OO O.OE+OO 0.0EtOO 0.0E+OO 0.0£•00 O:OE•OO O.OE+:00 O.OE•OO 0.0E+OO O.OE+OO 
O.OE•OO O.OE•OO O.OE•DO 0.0£+00 O.OE•OO O.OE•OO O.OE•OO O.OE•OO O.OE•OO O.OE•OO 
4.6E•OO 6.6E•OO 0.0£+00 2.3£-06 4.8£-02 4.5£•09 l.9E·05 3.4E•l2 9.9E·09 4.4E•02 
l.6E•03 1.6£+03 O.OE•OO 5.4£•00 5.4£•00 9,6E,OS 9.6E·OS 5.SE-08 5.5£-08 5.4E•OO 
O.OE•OO O:OE+OO O.OE+OO O.OE+oo·o.OE•OO O.OE•OO 0.0E+OO O.OE•OO 0.0E•OO 0.0E+OO 
O.OE•OO O.OE•OO 0.0£•00 O.OE+OO 0.0E+OO O.OE+OO O.OE•OO O.OE+OO O.OE•OO O.OE•OO 
O.OE•OO O.OE+OO O.OE•OO O.OE+OO .O.OE•OO O,OE+OO O.OE•OO O.OE•OO O.OE•OO O.OE•OO 
0.0£+00 O.OE•OO O.OE•OO 0.0£+00 O.OE+OO O.OE+OO 0.0£•00 0.0£+00 0.0£+-00 O.OE•OO 
0.0£+00 O.OE•OO 0.0E•OO O.OE•OO O.OE•OO O.OE+OO O.OE•OO O.OE+OO O.OE+OO O.OE•OO 
0.0E•OO D.OE+OD 0:0£+00 0.01:.+00 O.OE•OO O.OE+OO 0.0E•OD O.OE•OO 0.0£•00 0.DE+-00 
l.OE+Ol l.2E•OI D.OE-00 2.4E•IJ.I 5.lE+OO 2.0E-05 8.2E·02 7.6£-07 2.2E-03 4.lE•OO 
3.4E•OJ 2.8£•03 O.OE+OO 5.7£+02 S.7E+02 4.4£-01 4,Z.•01 l.2E·02 l.2E·02 5.7E+02 
9.0E•OO l.lE•Ol D .OE•OO .J.9E-06 8.4E•02 6.6E-09 2. 7E-05 4.4E-12 l.JE-08 7 .7E-02 
J.1E•03 3.1E•03 0.0E+OO 9.4E•OO 9.4E•OO l,4E•D4 l.4E•04 7.lE:•08 7,lE-08 9.4£•00 
2.2E•OO 2.9E+OO 0.0E+DO 2.8E·05 6.l[-01 I.JE-06 5.SE-03 2.7£-08 7.6E-05 5.SE-01 
7.SE•02 6.8£•02 O.OE+OO 6.7E•Ol 6.7E•Ol 2:9£-02 2.8('02 4.3£-04 4.2£-04 6.7£.+Dl 
6.6£-01 9.SE-01 O.OE+OO 1.3£-07 2.9E-03 9.9£-11 4.1E•07 3.0E-14 S.6E·ll 2.6E-D3 
2.3E•02 2.3E•02 O.OE•DO 3.2E·Ol 3.2E·Ol 2.1E·06.2.1E-O& 4.BE-10 4.8E-10 3.2[-0i 
Z.9E•03 4.2E+03 O.OE+OO l.8E-03 3,8E•Ol 3.4E~06 L4E-02 .2.8E•09 B:ZE·O<i 3.5E•O! 
l.OE+06 LOE•06 O.OE•OO 4.3£•03 4.3E+03 7.JE'02 7.JE-02 4.6E-05 4.6E-05 4.3E+03 
O.OE•OO O.OE•OO O.OE•OO O.OE+OO O.OE•OO O.OE•OO O:OE•OO O.OE•OO O.OE•OO 0.0E+OO 
O.OE+OO O.OE•OO O.OE•OO 0.0E..OO·O.OE+OO O.OE~OO 0.0£•00 O.OE•OO O.OE•OO O.OE•OO 
3.3E•Ol•4.6E+Ol O.OE-tOO 6.8E·OS .J.SE+OO 5.lE-07 2.lE-03 l.6E-09 4.SE-06 l.3E•OO 
l.1E•04 l.1E•04 O.OE•OO l.6E•02 l.6E•02 1.1E 0 02 l. lE-02 2.SE-05 2.5£-05 J.6E+02 
O.OE•OO 0.0E•OO O.OE•OO 0.0£•00 O.OE•OO O.OE•Oo· O.OE•OO o:O(+OO 0.0E•OO O.OE'•OO 
O.OE•OO O.OE•OO O.OE,00 O.OE.00 O.OE•OO"O;OE~oo O.OE•OO O.OE•OO O.OE+OO O.OE•OO 
O.OE+OO 0.0£+00 O.OE•OO O.OE+OO O.OE+OO 0.0€+00 0.08-0D O.OE+OO O.OE+OO O.OE•OO 
O.OE.00 D.OE-00 0.0£+00 0.0E+OO O.OE+OO O.OE•OO 0.0£+00 O.OE•OO. O.OE•OO O.OE•OO 
S.2E•02 6.9E+02 O.OE•OO 4.9E·03 1.1E+02 l.7E.-04.6.9E 0 01 2.4E-06 6.9E-03 9.6E•Ol 
!.8E•OS L6E•OS 0.0E•OO l.2E+04 l.2E•04 3.6E•OO 3.6E•OO 3.9E·02 3.9£·02 l.2E•O~ 
8.0MO l.lE+Ol O.OE•OO 6.9E·08 l.SE-03 2.4E•l2 9.8[-09 3.2E-17 9.2E-14 1.4E-03 
2.7E+03 2.7E•03 O.OE+OO l.7E-01 l.7£-01 5.lE-08 5. lE-08 S.lE·lJ 5.1E·l3 l.7E-Ol 
2.4E•Ol 3.4E•Ol O.OE+OO 2.0£•07 4.4[-03 7.0E-12 2.9E-08 9.JE-17 2.7E-13 4.DE-03 
B.OE•03 8.0£•03 0.0£•00 4.9£-01 4.9E-Ol 1.SE-07 l.5E•07 l.SE•l2 l.SE-12 4.9E·Ol 
VE-01 3.ZE-01 O.OE•OO 7.0E-06 l.5[-01 6.7E-07 2.7£-03 2.RE-08 7.9€-05 1.4E-Ol- -./ 
9.2E•Ol 7.5£•01 0.0£+00 l.7E+OI l.7E+O? 1.4£-02 l.4E•OZ 4.6£•04 4.4!:•04 1.7E+Ol 
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Table 28-1. Process Flow Sheet for 242~A Evaporator. (24 sheets) 

Oescri pti on Units 
••~•,.•-•••k 
Strea111 Number 

Heptedecane mg/L 
lieptaaecane · mg/min 
!Je;>tac!ecanolc mg/t 
. At1d· • · mg/min 
He.)tanec1101c mg/L 

Ac1d mg/min 
Hexa\!eeane mg/L 
Hexadecane . mg/min 
Hexaclecanoi c . mg/l 

Acid mg/mi~ 
Hexall!!OiOiC mg/L 
.. AC10 . l!lg/1':ln 
Hexanoic mg/L 

. • Ac1.o . · mg/m1 n 
Hydroxyacet1c · mg/L 

Acl<I · mg1n11 n 
2-ltyaroxy:rethyl• mg/L 

!lenw1c AclG mgim1n 
Metnoxyo1 • . mg/L 

glycol mg~fn 
Meth0sytr1 • 119/L 

. glycoi mg/min 

Methy llienz- mg/L 
a ldallyde mg/min 

2-Hethyl benzoic mg/L 
Acid mg/mill 

. ··Methyleng mg/L. 
· chlo•ide mg/min 
Z·Metl!Yl ,hydroxy•mg/L 
. methyl benzene mg/min 

Methyl. n-propyl mg/L 
t et one . · mg/min 

.1'1ethyl rl•Dutyl mg/L 
ketone . mg/min 

HIBK . rng/L 
{Hexane)· mg/min 

t-Hethyl- . . mg/L · 
· · nonane mg/min 
Methyl- mg/L 

·tolul<llne mg/min 
n•C22'r146 • 1119/L 

C40113Z mg/ml n 
HfDTA mg/L 
HtOTA mg/m\n 

:.I-IAID,\ n,g/L 
.!"AIDA· mg/min 
l-llCEOA .mg/L 
!-l!CEOA . mg/lllfo 
Niti'Hotr>· · mg/L 

.. acetic Acia •mg/min 
lkt0<!ecan.o1c '119/L 

Acid. .mg/min 
o-Xyleoe . . · mg/l . · 
o-Xylene JJ)IJ/nnn 
P'.Chlorotoluent mg/l. 
p~Chlorot11luenl! ·rng/m;n 
p,Oicnloro• ·. · mg/L 
. qeniene . · mg/min 

·Pentadecane·. .mg/L 
P!!lltaaecane mg/mln 
Pentadecan:Oi c mg/L 

Acid r.ig1m1ri 
Pentanedioic ·mgtL 
· Acid mg/min 
Phenol n,g/L 
Pnenc I mg/min 

C-A-l E-<:.i' [ .. C.-l E-C-2 E-C·2 E-C-3 Proces~ 
Feat Slurry FRI! Vapcr COl>d. Vapor Con4. Vaoor Cond. Cctid. 

•-•••P ••w ,.,.,.,_ ....... 
3 s 6 7 a g 10 

O.OE•OO O.OE+OO O.OE•OO O.OE•OO O.OE-00 O.OE•OO O.OE•OO 0.0£•00 O.OE•OO O.Ot•OO 
0.0£+00 O.OE•OD O.OE•OO O.OE•OO O.OE-OG O.DE•OO O.OE+OO 0.0E•OO O.OE•OO O.OE•OO 
l.7E•OO 2.4E+OO O.OE•OO 9.0E-07 J.9£-02 1.8£·09 7.SE-06 l.5E·l2 4.3E·091.8E-02 

•5.7E-02 5.7E•02 D.OE•CO 2,2E•OO 2.2E•00.3.9E-OS 3.9E-05 2.4E-08 2.4E-08 2:2E+OO 
1.9E•Ol 2.7E+Ol O.OE•OO L4E-DS 3.0E-01 2.6£-08 UE-04 2.4E-ll 7.0E-08 2.8E-Ol 
6.4£+03 6,4£.03 O.OE+OO 3.4E•OI 3.4£--01 5.6E·04 S,6E·04 3.9E•07 3.9E•07 3.4E+Ol 
0.0E•OO 0.0£+00 O.OE•OO O.OE+OO O.OE+IIO O.OE•OO 0.0E•OO O.OE•OD 0.0E+OO O.OE-00 
O.OE•OO O.OE•OO D.OE•OO O.OE•OO O.OE<OO O.OE•OO O.DE•OO·O.OE•OO O.OE+OO O.OE•OO 
&c9E•Dl 8.3E-Ol O.OE•OO 4.BE-07 1.0E-02 l.SE-09 6.0E-06 l.8E·l2 S.2E-09 .9.4E-03 
Z.0[+02 2.0E•02 O.OE+OO l.lE•OO l.lE•OO 3. lE·OS 3, IE-OS 2.9E-08 z;ge.oa l.lE+DO 
2.SE+Ol l.6£+01 O.OE+OO 3.aE-07 8.2E-OS Z.3E-11 9.6E-Oa 5.SE-16 1.6£·12 7 .SE-03 
S.5E-I03 8,SE•03 O.OE+OO 9.lE·Ol 9.lE•DI f>.OE,07 S.OE-07 8.9£-12 8.9£-12 9.lE-01 
3.0E•Ol 4.3E•Ol 0.0E•OO 2.0E-05 4.JE-01 l.9E-OB 7.9E·OS l.2f·ll 3.5£-08 l.9E-Ol 
l.OE+04 1.0E•04 O.OE-00 4.7E•Ol 4.7E•Ol 4.1E·04 4,IE-04 2.0f-07 Z.OE-07 4.7£-0l 
6.BE+Ol 4.6E+lll O.OE-00 5.lE-03. l.1E•02 3.Gt.-03 UE•Ol 6.0E-04 !;6E•OO i.OE-02 
2.3[+04 l.lE•D4 0.0E•OO L2E+04 1.2£+04 6.4£+01 S.4E+Ol 9.7E+OO 8.6E•OO l.2E•04 
2.0E•Ol 2.7E+lll O.OE•OO 1.2E·04 2.6£•00 2.4£-06 9.BE·OJ: Z.lE·OB ~-iE•05 2.4E•~ 
6.8£+03 6.5£+03 0.0E-00 Z.9E•02 2.9E•02 5.lE-02 5.!E-02 3.JE-04 3:3E-04 2.9t•t2 
0.0£•00 O.OE•OO O.OE•OO O.OE•OO O.OE•OO O.OE•OO 0.0E•OO O.OE+OO O.OE•OO O.OE-* 
O.OE•OO O.OE+llO 0.0£-00 O.OE+ll-0 O.OE•OO 0.0[+00 0.0E•OO O.OE+OQ O.OE•OO O.vE•oG 
O.OE•OO O.OE-00 O.OE•OO.O.OE•OO O.OE•OO 0.0£•00 0.0E+OO O.OE+OO O.OE•OO" ill•.:-
0.0E•OO O:OE•OO 0.0E•OO O.OE•OO O.OE+OO 0.0£+00 0.0E•OO O.OE•OO O.OE-OC :: J,.;: 

5.0£•02 6.9£+02 0.0£+00 3.2E·03 6.9E•Ol 6.6E-OS 2.7£-011;.0E-07 l.7E-OJ t. :•: • 
L7E+OS 1.6E+DS O.OE•OO 7.7E+ll3 7.7E•03 l.4[+00 l.4E+OO 9:7E-03 9.6£-CJ 7 ·:. 
1.4£•01 1.8E•Ol O.OE+OO UE-04 3.3£+00 5.2£-06 2.IE-02 8.0E-08 2.?E.·O~ .- · • 
4.8E•03 4.4£>03 O.OE+OO 3.6E•02 3.6£•02 LlE-01 l.lE-or l.3E·OJ l.3E-o:: :- .. • 
0.0!+00 O.OE•OO O.OE+OO O.OE•OO O.OE+OO il. DE•OO .O, OE+OO 0. OE•OO O.OE•llt 
OJlE+O() O.OE•OO O.OE<-00 O.OE•OD O.Ot•OO 0.0£+00 O.0E+OO O.OE+OO O.OE•r: 
2.6!:•02 3.5£-02 O.OE+OO 2.9E-03 6.2E•Ol 9:7£-05 4.0E·Ol J.5£-06 4.JE•fl:• ' 
9.0£>-04 8.3E•04 0.0£+00 6.8£+03 6.8E+03 2.lE+GO 2.!E+OO 2.4t-02 2,4E<: • 

· 0.0t-00 O.OE•OO O.OE•OO O.OE•OO O.OE•OO O.OE•OC 0.0E•OO O.OE•OO O.OE•r,. 
O.OE+-00 O.OE•OO o.oe~oo O.OE•OO 0.0E•OD O.CE•OO 0.0E+OO O.OE•OO O.OE•U. 
0.0f+OO O.OE+OO 0.0E•OO O.OE-00 D.OE•llD O.OE+OO 0.0r•OO O.OE+OD O.O(•i'.:· 
0.0£+00 O.DE•OO O.OE•OO O.OE•OO 0.0E•OO O.OE•OO 0.0£+00 O.OE•OO O.OE•P, 
o.oe..-oo 0.0£•00 0.0£•00 o;OE+OO O.OE+OO O.OE•OO o •. OE.00 0.0£•00 a.OE•,: 
0.0[+00 O.OE•OO O.OE•OO D.OE•OO 0,0[+00 O·.OE•OO O.Of:+00 O.OE•OO o.or-~: 
O.OE+OO O.OE•OO 0.0E•OO O.OE•OO O.OE•OO O.OE+OO 0.0E•OO O.OE+OO O.OE•t:i 
0.0£•00 O.OE•OO O.OE•OO O.OE•OO.O.OE•OO O.OE+OO 0.0E+OO O.OE+OO O Oh!,· 
2.5£•00 3.5E•OG C.OE•OO 9.2£-.06 2.0E-01 l.2E•07 5.lE-04 6.9~·10. 2.l!(<· . 
8.Sl::•02 6.JE+02 O.OE•OO 2.2£•01 2.2£•01 2.7E-03 2.7E-03 l.lE-05 1. lH:: .. 
l.3[+01 1.8E•Ol 0,0E•OO 1.8£-06 4.0E-02 LJE-09 5.JE-06 3. IE-13 9.H·:: · · 
4.3E•03 4.3E•03 O.OE•OO 4.4£•00 4.4£..-00 2.7E-05 2.IE-05 ~.lE,-09 5.1£·0~ ·' ., .• 
I.SE•Ol 2.lE•Ol 0.0£•00 8.SE-05 1.8£•00 L7E-06 7.0E-03 l.4E,01> 4.1£•0:-: ·. • 
S:IE•03·4.9E•03 O.OE•OO 2.0E•02 2.0E•OZ J,6E·02 3.6£-02 2.3£·04 2.3£·0': ,. 
4.1E•02 5.8E+02 0.0E•OO 5.3£-04 l.lE+OI 2.lE-06 8.SE-03 3.6E·09 l.OE-0$ : · • 
l.4E•05 1.4E•05 O.OE•OO 1.JE+OJ 1.3£..03 4.4E-02 4.4[•02 5.8E·O!, !i.8E·~~ : ·· · 
2.IE•Ol 3.0E+Ol 0.0E+OO 2.7E-OS 5.9E-Ol l.lE-07 4.4£-04 1.SE-10 S:JE-01' .:, 
7 2E•03 7.1€-03 O.OE+OO 6.5E•Ol 6.5£+\ll 2.3E•Ol 2.JE-03 3.DE-06 3.Gt·Oo , c' · 
&.2E•OO 6.0E•OO O.OE•OO ::.6E-06 l.2E-Ol 2.lE-08 8.8£-05 3.7E:•1l l.lE-01 : :: 
1.4£•03 l.4E•03 0.0E+OO 1.JE•Ol l.JE•OI 4.6E-04 4.5£-04 6.CE-07 6.0E·o; '. ;; • 
2:SE-01 t:JE-0? C.OE+OO 1.6£•07 3.SE-03 3.4E•l0 l.4E•06 2.9E•l3 8.3£-IG ~.~, 
9.8£•019.7E•Ol O.OE•OO 3.8E-01 3.8E-O! 7,JE·06 7.JE-06 4,7€•09 4.7,-0~ a« . 
O.OE-00 O.OE•OO O.OE•CO O.OE•OO O.OE•OO 0.0E-•OO 0.0E.00 O.OE•OO O.OE•Oii ~ .. ,c-.,. 
O,Of:•00 O'.OE•OO O.OE•OO O.OE<-00 O:OE•OO O.OE•OO O.OE•OO O.OE•OO O.OE•OO O v<•:· 
O.OE•OO O.OE•OO O.OE+OO O.OE+OO O.OE•OO O,OE•OO 0.0E•OO O.OE+-00·0.0E+OO O.il~•n,· 
O.OE•OG O.OE•OD O.OE•OO 0,0E•OO O.OE•OO 0,0E .. 00 0.0E•OO 0.0E•OO 0.0E+OO 0.0E•~~ 
0.0E•oo 0.0£•00 O.OE+OO O.OE+OO 0.0E•OO O.OE•OO 0.0E•OO O.OE•OC.O,OE•OO 0.0£•Jii 
-0.0E•OO O.OE•OO O.OE+OO O.OE•OO O.OE.00 O.OE•OO O.OE•OO O.OE•OO O.OE•OO O.OE•-00 
1.EE•OO 2.2£•00 O.OE+OO 2.4E-06 S.2E-02 l.4[-08 5.7E·OS 3.2E·ll 9.lE-OS·4 .. 8E·02· 
5.4E•Ol 5.3£•02 O.OE•OO 5.8E•OO 5.8E•OO 2.9E-04 2.9E-04 5. lE-07 5:lE-07. S.8E-0C 
2.SE•Ol 3.SE+Ol O.OE•OO J.lE-05 6.6E-01 !.4E-07 S.SE-IJ,I 2.6£·10 7 .6E-07 6.0E-Ol 
S.3E•03 8.3E+03 o.oE~oo 7.JE•Ol 7.3E•Ol 3.0E-03 3.0E-03 4.2E•06 4.2E·06 7.3E•Ol 
4.9E•Ol 7.0E•Ol 0.0E+OO 4.0E-07 8.SE-03 1.lE-11 4.6£-08 l.lE-16 3.7E;l3 7.BE-03 
l.7E•04 UE•04 O.OE+OO 9.5E-OI 9,SE-Ol 2.4£-07 2.4E-07 2.!E-!2 2,IE•l2 9.SE-01 
O.OE•OO o.oe..ao O,OE•OO C.OE•OO O.OE•OO O.OE•OO O.OE•OO O.OE•OO O.OE•OO 0.0E•OG 
0.0£•00 O.OE•OO O.OE•OO 0.0E•OO O.OE•OO O.OE•OO O.OE•OO a.OE•OO o.~E•OO O.Ot•OO 
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· Table 28-1. ·. Process flow Sheet for 242-A Evaporator. (24 sheets) 

Strea111 Numller 

· 2-Propanol mg/L 
-2-i'ropanol . . mg/mtn. 
<Propylllenzene . mg/L. 
. :Propylhl!nzene · mg/m1n 

?yrldine mg/L 
Pyrialne- mgtmn 
Tetracnloro. . mg/L 

, . ethylene rr,g/m1n 
TetNdecane mg/L · 
Tetradecane . mg/m1n 
Tetranydro- mg/L 
. fur an . mg/m1 n 

Tributyl . mg/L · 
. phpschate· mg/m1n 
Tri•n•blltyl- · 11l!J/L 

! di -o 11- Dhosl)llate · 
l_ •. 1.l<Trl• mg/L 

chlorethane mg/m,n, 
Trichloro- 119/l 

ethylene mg11111n 
Trichlor(lllethane mg/L 
Trich lor~thane· mg/m1n 
Yrlaecane mg/L 
Tr1_decane .mg/m1n 
Trlglyme irg/L 
Trlglyme . mg/min-
l; 3.S Trlrrethyl· mg/L . 

benzene · ·mg/min 

Toluen~ 
Toluene 

· Vinyl Chloriae 
vinyl Ch1or1<1e 
llndeune 
un0ecane 

.- Unkno,m 
· phthalates 

11l!J/L 
ing1nnn 
mg/L 
mg/min 
mg/L 
mg1m1n 
mg/L 
mg/1111n 

0.0[+00 0.0£•00 O.OE•OG 0.0E+D0 O.OE•OO D.OE•OO 0.0E•OO O.OE<-00 O.CE•OO 0.0£•00 
. O.OE•OO 0.0E•OO O.DE•OO O.OE•OO O.OE~O o.oe~oo 0.0E• OO 0,0E+OO O,OE• OO O.OE-.00 
2.4[•00 1.8£•00 O.OE•OO l.7E•04 3.SE+OO B.OE-05 2.9E-01 l.4E•OS 3.6E·02 3.2£-'00 
lr.2[•02 4;2£•02 O.OE+OQ 3.9E+OZ 3.9E+02 l.7E..00 l.SE+OO 2.2£-01 2.0E-01 3.9E• o2 

. 0.0E•OO 0.0E•OO O.OE+.OD ILOE• OO O.OE+OO 0.0E+OO (l.OE•OO' O.OE+OO O.OE•OO o.oe..oo 
O.OE•CO.O.OE•OO o:OE•OO o:OE+OO O.OE+OO O.OE+OO 0.0E+OD o.oe .. oo O.OE• OO O.CE• QO 
O:OE•OO O.OE<-00 O.OE+OQ O;OE .. 00 O.OE>OO O.OE• OO 0.0E•OO 0,0£•00 O.OE•OO O.OE-00 
O.OE•OO 0.0[+00 O.OE•OO O.OE•OO'O.OE+OD O.OE+OO 0.0E•OO O.OE+OO O.OE• OO O.OE+OO 
S.9E+OO 8.2£+00 O.OE+00.2.0E·OS 4.2E-01 2.4E-07 l.OE-03 1.2E·09 3.SE-06 3.SE·Ol 
2.0E,.03 2.0E•03 O.OE+OO 4.7£•01 4.7E•01 S.2£·03 S.2E-OJ 2.0E-05 2.0E-05 4.7£•01 
0.0£•00 0.0E+OO' O.OE•OD O.OE•OD. O.OE•OO O.OE•OO 0.0E•OO 0.0£• 00 O.OE+OO O,OE•OO 
0.0£•00 o:oE•OO O,CE+-00 O,OE• OO O.OE+OO O.OE•OO 0.0E+OO O.OE•OO 0.0£• 00 0.0£• 00 
1:6£•012.2t•Ol O.OE+OD 5.7E-DS l.2E+OO 6.9E•072.9E-03 3.6E-09 l.OE·O~ 1.IE•OO 
5.4£--03 S,2E•Ol O,OE-i-00.1AE+02,,l.4E•02 l.SE,02.1.5£-02 5.9EcOS 5.9£-05 .l.4,~02 
7.JE .. OD l.lE• Ol O.OE•OO 2.BE·.05 6.0E-01 3.4£•07 l.4E,1!3 1.SE-09 !i.1£·06 S.4E-Oi 
2.6£+03 2.6£•030.0E• OO 6.6E+Ol 6.6E•Ol 7.3£·03 7.JE-03 UE-05 2.9E·OS 6.6£.01 

~:~:oogJgf :~ t~~:~g tgi:~ tgf:gg tg~:~~ 8:~~:~ ~:~t:gg 8:8~:gg &ljg 
O.OE•OO 0.0E+OO .O.OE+OO O.Oe• llO O.OE+OO D.OE+OO D.OE+DO O.OE• OO O.OE+OO O.OE•OO 
O.OE+GO 0.0E•OO O.OE• QO O.OE•OO O.OE•OO O.OE•OO O.OE• OO O.OE+OO O.OE+OO O.OE+OO 
0.0£.00 0.0E•Oll.0.0E+OO O;OE•OO O.OE•OO .O.OE+OO O;OE•OO O.OE-00 O.OE•OO O.OE• OO 
O.OE->00 0.0E+OO 0.0€+00 O.OE•OO O.OE+OO O.OE•OO O.OE-.00 O.OE•OO O.OE+OO D.OE-00 
l.lE+lll l;SE•Ol O.OE+OD 9.1E•05 Z.DE•OO 4.lE-06 1.7£•02 6.3E-08 1.8E-04 l.8E+OO 
3.7E+03 3.5E+03 0.0£+00 2.2E•02 2.2E•02 8.9E-02 8.8£-02 l.OE-03 l.OE-03 2.2E+02 
O.OE• OO 0.0£+00 O.OE•OO O.OE•OO O.OE•OD O.OE .. 00 0.0E+OO O.DE•OO O.OE+OO O.OE•OO 
0.0E+OO O.Of:+00 0.0£+00 O,OE•OO O.Ot•OO 0.0£+00 0.0£+00 O.OE+OO D.OE•OO O.OE-00 

.l.2E+G2 7.8E•Ol 0.0E+OO 9.9E-03-2.1E•02 6.BE-03 2.JE+Ol l.6E·03 3.9E•OO 1.9£•02 
4,2£+04 l.9E•04 O,OE+OO 2.4E•04 2.4E+04 l.SE+02 l.2£-02 2.5E•Ol 2.ZE•Ol 2.4E•04 

O.OE--00°0.0E~OO O))E+OO O.OE•OO O.OE•OO O.OMO 0,0E+OO O,OE~OO 0.0£•00 O.OE .. 00 
O.OE+OO 0.0E• OO 0:0E+OO O.OE+OO 0.0E+OO O.OE+OO 0.0E+OO O.OE+OO O.OE• OO 0.0£•00 
O.OE•OO 0.0E•OO 0.UE•00 0 .. OE+OO O.OE•OO O.OE•OO O.OE•OO 0.0E+00 O.OE+OO 0,0E+OO 
O.OE•OO 0.0£+00 0:0E+OO O.OE•OO O.OE+OO O.OE+OO O.OE+GO O.OE+OO O.OE+OO O.OE•OO 

. l.6E-ll0.J.9E•OO O.OE•OO 4.2£-0S !i.1E·01 4.3E•06 l.7£-02 1.9E•07 S.3E-04 8.JE-Ol 
s:5E•OZ 4.4£+02 O.OE•OO LOE•02 1.0E+02 9.JE-02 9.0E-02 3.0E·03 J.OE·03 1.0£•02 
9._2£+00 1.JE+Ol O.OE•00.4.SE-06 9.7E-02 B.9E-09 3.7E•OS·6.8E·l2 2.0£008 S.8E-02 
3.1E•03 3.1E+o3·0·._0E<-OO l.lE+Ol l.lE•Ol L9E-04 1.9£-04 l.lE•07 1.1E•07 1.lf.•01 

T2B-6 

AS-74 

-·· 
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Table 2B-l. Pro~ess Flo,v·Sheet for 242-A Evaporator. (24 sheets) 

··.:Description 

Stream Nuilt!er . 

fom 
·Lllllir. 
Batch 
Tanoerature 
.Sp. Gr. . 

· lll)s: Pressure 
Abs. Pressure 

roe 
TCC 

. TO< 
' IDS. 

HW 
H20' 
Alr 
Air 
Heat 

Alpha 

.. -·- . -· -r- .. -- . 
Elute<! 

PC to Cl00 to E-101 IX to Inlet Alr to Air to Stack E·A-1 E·A-l 
· Un1ts LERF lOZAW to IX 102-All . Air H·C·l. F-C-5 Air Stea!ll Corn!, ........... ------ ----- ......... ·----

11 12 13 )4 15 16 17 18 19 20 

Li~!O (!qui<! Liquid Liqu'ld Gas G4S .&ls Gos Stel!Hl ll11111d 
m:~ch 1.2 •02 ·. : . l'.3E+04 1.3£+04 ,LSE~ l.8E+(),I L8€ .. 04 l.BE•04 2.9E•OS 2.1E•02 

C ·2.8E+Ol 2.8E•02 7.0E•Ol 7.0£•01 ·1.0E~l 3.SE•Ol 6;6E•Ol 6.6E•Ol 1:1E•02 3.BE•Ol 
unitless ·l.0E•00 9.0E~Ol I.OE-OD l.0[+00 9.6£-&l 8.6E-Ol 7.9E-Ol 8.0E•Ol 8.7E-OJ 9.9E·Ol 
Torr 7.6£+02 7.6E•02 7.6£+02 7.4£•02 7.5E+02 7.5E+02 9.2E+02 7.6£+02 
Pa I.OE+llS 1.0E-0~ l.OE • o; 9.9t•04 l.UE•OS l.OE+OS l.2E+OS l.OE•OS 

lllg/L ui:gvoe-• oo 0.0£+00 s;0(-05 5.0£-05 5.0E-05 7.7£-04 g~::gg 
nig/1111• 3.2£+04 D.0£•00 9.0E-01 9.0E·Ol ~.OE-01 2.3£•02 2.31:•0Z 
nq/l 3:4€-01 ·o.ot•OO l.3£-04 1.3£-04 1.3£-06 5.4E-02 7.6E•Ol· 
'mg/min 4.IE•Ol 0.0E•OO 2.4E+OO 2.4E+OO 2.4F02 t.6E•04 1.6£•04 
L/IQ1n l.2E•02 S;OE•OI 4.4E•02·4·,4E•02.4.4E+02 2.9£•0S 2.IE--02 

.. ~9/1111n 1.2£•02 . 7.0£-02 3.0E-01 J,0£•01 3.0£-01 2.0E•02 2.0E•02 
L/min o:oE•OO · t.5£•04 !.SE•04 !.ilE<-0-4 J.8E•04 O.OE•OO O.OE•OO 
kg/min O.OE-+00 1.8£•0! 2.0£..01 2.UE•Ol 2.0E+Ol O.OE+OO 0.0£•00 
Joules11111n 2.4E•09 4.7E•OS 5.6£+05 5.2E•08 

uCl/ml 5.7£·11 
UC! /ml n 1. 0£-06 , .. Alpha 

·.aete-' 
Seta 
3H 

:,:ec. uCi/ml 6.8£-13 
· ,·,·ue11m1n '-8.3£-08 

1.lE-15 l.lE-15 l.lE-17 4.6£-13 6.5£-10 
2.lE-08·2.lE-08 2.lE-10 l.3E-04 l.3E-04 

litlI Utg UH! gJ~:gg tif:~ 
3H 
14C 

~-M~o 
6GCo 
·63Ni 
63/ll 
nse 
79Se 
SOS• 
90Sr 

· 93Zr 
93Zr 
94llb 
94Nb 
9~Tc 
99Tc . 
l06Ru 
l06llu 
1135n 
ll3Sn. 

. 1245b 
124Sb 
125Sb 
1255h 
126Sn 
126Sn 
1291 
1291 

· !34Cs 
l34Cs 
l35Cs 
!35Cs 
l37Cs 

tm! 
144Ce 
J47Pm 

. ·147Pm 
1515111. 
15151" 
J55Eu· 
155b 

uClfml 3.0E-02 
uCi/min 3.6E•03 
uCf/ll>l 2. 7[-06 
uCl/min 3.3£-01 
uCl/ml• 6.4£-05 
uCt/min 7 .9£•00 
uCl/ml O;OE•OO 
uCl/m1n ··o.OE•OO 
uCi/ml 2.9£-05 
uCi/lllln 3.SE-00 
uCi/,i,1 : 4.6E-06 
i<C1/mln S.6E•Ol 
uCi/ml. :.0.0£+00 
ulitmin - 0.0E•OO 
uCifml· '4:8£-0S 
UCi /min · 5. 9E•(hl 
uCilml 2:4£,04 
uCltmin· 2.9E•Ol 
uCi/Jnl ·2.SE-05 
uCi /min l. IE •OG 
uCl/ml 0.0E•OO 
uCil111tn O;OE•OC 
·uCliml O.OE•OO 
uCi/min ·O.OE-00 
:uCilml 0.0£•00 
··uel/min a·.OE•OO 
uCl/ml: a.OE-00 
uC1/min· ·o.OE+OO 
uC1/ml 2:0E-04 
uCl/mln ·2.4£•01 
·uCl/ml -B,OE-05 
uCi'/min ·9.SE+OO 

· uCi/ml .... , O.OE•OO 
uCi/mln• 0,0E•OO 
uCi/inl · SAE-07 
uCfmlr. 6.~•02. 
uCi , .. , 0. Ol:•00 
·uCl/min D.OE+OD 
uCilmi. O.OE•OO 
uCi /ml 11 (L 0E+00 
uCltml . 0,0E•OO-
uCilmin 0.0E+OO 
uC11ml · O.OE+OO 
uCi/min O.OE..00 

T2B-7 

AS-75 

8:5£•08 8.SE-08 8·.SE-08 O.OE•OO O.OE+OO 
1.5£•00 l.SE•OO l.SE•OO 0.0E•0D O.OE•OO 
5.0£-13:S.OE-13 5.0E-15 2,SE-12 4.0E-09 
9:DE-06 9. OE,.O~. 9.0E-0.Sf=·ilE·04 -8,JE,04 
l . 2(-U .! :2~:-:r1.r.2e::t,;;Jil1E+OO O. OE• 00 
2.IE-04'2:IE-04 'z:tE,iJ6··o:aE•OO o.oc.-oo 
O.OE+OO O.OE+OO 0.0E+OO O.OE•OO O.OE>-00 
O.OE•OO O.OE•OO O .OE•OO O.OE•OO e.OE•OO 
S.2E-12 S.2E,1Z S.ZE-12 O.OE-00 0.0E•00 
9.4£-0S 9.4E,OS 9.4E-OS 0.0£+00 O.OE<OO 
9.IE-ll 9.1£,13 9.lE-15 3.SE-13 5.0E·lO 

· l.7E•CS t.7E-05 l.7E-07 l.OE-04 1.0E-04 

t:jg·&:i~:~g i:i[:~g g:2~:g~ 8J~:8& · 
S.7E•l2 8.7£-12 B.7E-14 O.OE•OO O.OE+OO 
L6£-04 1.6(-04 1.6E-06 O.OE•OO O.OE•OO 

nt~ t~tll U~J! ~J~:~ t3~:~~ 
Z.BE-13 2.BE-13 2.BE-13 O.OE•OO 0.0£•00 
S.lE-06 S.!E-06 5.lE-06 0.OE•OO O.OE•OO 
O.OE+llD 0.0E•OO 0.0E•00 D.OE+OO 0.0E+OO 
O.OE•OO O.OE+OO 0.0E•OO O.OE+OO O.OE•OO 
0.0£+00 O.OE•OO O.OE•OO O.OE+OO O.OE•DO 
0.0E+OO O.OE•OO O.OE.-00 O.OE•OD O.OE•OO 
O.OE•OO O.OE+OO O.OE•OO 0.0E•OO O.OE+OO 

.O.OE•OO O.OE•OO O.OE•OO 0.0E.00 0.0E•OO 
G.OE+OO O.OE-00 0.0£+00 O.OE-00 0.0£+00 
0,0E•00-0.0E+00 O.OE•OO O.OE+OO O.OE•OO 
2.6E·11 2.6E·ll 2.6(-ll 0.0E+OO O.llE•OO 
l.6E•04 4.6£·04 4.6E-04 0.0E+O0 0.0E•OO 
6'.6E'l2 6.6E-12 6.6£-14 O.OE-00 0.0E+00 

·I.2E-04 1.2£-04 1.2£-06 O.OE+OO 0.0E•00 
· o:OE•OO·O,OE+OO O.OE•OO O.OE+OO O.OE+OO 

O.OE•OO 0.0E•00 O.OE+OG O.OE•OO 0.0E+OO 
5.3E-14 5.3E-J4 S.JE-16 0.0E+OO O.OE•OO 
9.7E-07 9.7E-07 9.7E-09 O.OE>OO 0.01:'•00 
O.DE•OO O.OE•OO O.OE•OO O.OE•OO 0.0E+OO 
O.OE+OO 0.0E•OO O.OE•OO 0.0E+OO .O.OE+OO· 
OcOE•OO·O.DE+OO O.OE•OO O.OE•OO O.OE•OO 
O.OE•OD O.OE•OO O.OE+OO ILOE•OO O.OE+OO 
0.0E+OO 0.0E•DO O.OE•OO O.OE•OO 0.0£•00 
D.OE•OO O.UE•OO O.OE•OO O.OE•DO O.OE•OO 
0.0E+00 0.OE+OO O.OE•OO O.OE+OO O.OE•OO 
O:OE•OO 0.0E+OO 0.0E•OO O.OE•OO 0.0E+OO 
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Table 2B-l. Process Flow Sheet for 242-A Evaporator. (24 sheets) 

·· Oe&cri pt i on 

Stream Number ·· 

226Ra . 
·· 226Ra 

. '230TII 
2JOlh 
23JU 
233U 
234U 

·23.CU 
.· 23511 

mu 
23BU 
238U 

'237Mp 
.· 237H!> 

238Pu 
238P11 
239Pu 
239Pu 
24DPu 
240Pu 
241Pu 
241Pu. 
241Am . 

,241Am 
243'%n 
2'43Am 
24-4Col 
244Cm 

.A102· 
Al02-
N/14+ 
llif4• 
Sb 
Sb 
As 
As 
8a 

·Ba 
Se 
Be 
B1 
81 
B 
6 
Ca 
Ca 
Cd 
Cd 
COJ• 
coa
c1-
CJ.. 
Cr 
tr· 
Cu· 
Cu 

-a,. 
rH· 
F--•. 
;@ 
Fe 
H2 
li2 
OH-

PC to ClOO to E-iOl. 
riiitiC 

fX·to 
Units LERf IDZAII ------ ·------

uCi/ml 
. uCfh1i11 
·utl/ml 
uCi/m!n 
uCi/n;l 

~g~:t. 

11 

o.oe~oo · 
O.DE..CO o.-oe • oo: 
o. OE+O(l 
O.OE•OO 
O.OE•OO·· 
7 .2£•0S 
8.7E•03 
l.SE-09 . 
4.3E·Ot 
2.6£-D8 
J,2E·03 
UE-07. 
l.5E•02 
3.9£-10 
4.7£.oS · 
8.0£.10 
9.8E•O:, 

12 

· -uCi·/mi n -
uCllml 
uCi!min 
uCi/ml 
uC1/m\n 
uCi/ml 
uCl/mlri 
uCi/ml 
uCi/mln 
uCi/ml 
uCi/min 
·uCi/ml 
· uCi/min 
· uCi/illl 

-8l1i&t.;· 
uCi/min 
uCi/ml 
uCUmtn 
uCl/ml 
uCi/lnfn. 
uCi/ml 
uc11min 

O.QE+OO 
D.0£•00 
3.0E-09 
3.7E-04 
O.OE+OO 
O.OE•OO 
4.8(,07 
5.BE-02 

mg/l 4.lE->01 
rrq/mh• 5.1£ .03 
1119/L 2.JE-+03 
f!Jil/min 2. 8E•0S 
mg/L 0.0t+OO 
mg/min_ O.OE+-00 
mg/L . O.OE+OO. 
mg/min O.OE•OO 
1119/L 3.0E-02 
mg/min 3. 7£•00 
mg/L . 0.0£•00 
mg11111n O.OE•OO 
mg/l 0.0E•OO 
mg/min O.OE+OO 
mg/L 3.5E•02 
mg/J11i11 4.3E•OO 
BY,J/L 1.9£+00 
m;i/m;n 2.3E+02 
mg/l . 3.1E·02 
mg/min: 3'.BE•OO 

· mg/L 2..4E+01 
mg/min 3.0E•03 
~.g/l 2:4£+01 
mg/m1o· 3.0E•03 -
mg/L 3. 4E~Q2 .. 
,ni./min 4. lE~OO 
mg/L , !.5£-02 
1119/mfn 1. BE•OO 
n-g/L 9.5£-02 
mg/min L2E+0l 
ng/L . 4.3£-02 
mg/mtn · S.3£•00 

-- mg/L S. 5E·02 
mg/min l.OE+Ol 
mg/L 2.0E-11 
1111/mln 2 .4£-09 
mg/l. 1.4E•02 

to IX 102-AW 

13 14 

T2B-8 

AS-76 

- . -r • ---
Inlet 
Alr 

15 

Air to Air to Stack E.-A,l E,A-1 
H-C-l F-C-5 Mr Steam, Con<I, ........ ....... 

16 17 18 19 20 

O.OE•OO O.OE•OO O.OE•OO O.OE•OO C.OE•OO 
O.OE•OO"O.OE-00 O.OE-t-0-0 0.0£+00 G.OE•OO 

· 'O.OE•OO O,OE-00· O.OE•OO O.OE•OO O.OE•OO 
0.0£•00 O.OE+OO 0.1lE--llO O.OE+OO 0.0£•00 
O.DE•OO O.OE•OO O.OE•OO O.ot•OO O.OE•OO 
O.OE•OO O,OE+OO O.Of:•00 O.OE•OO O.OE•OO 
l.3'£-14 l.JE-14 l.JE-.16 l.4E-13 1.9£-10 
2.4£-07 2.4E-07·2;4E•09 4.0E-05 4.0E-05 
6.4£--16 6.4E-16 6.4£-18 O.OE•OO O.OE•OO 
!.2E·08 l.2~·08 l.2E·l0 O.DE•OO O:OE•OO 
5,0E-15 S.llr.•15 S.OE-11 l.2£-13 LTE-10 

. 9.IE-08 9.IE-08 9.IE·lO 3.SE-05 3.SE-05 
2.2E-14 2.2E-14 2.2E·l6 O.OE+OO:O.OE•OO 

ru:~~ uu~ ut1i ~::j~ gJ~~i 
2.6E-10 2.6E-10 2.6£-12 O.OE+OO O.OE-+00 
3.0E-17 3.0E-17 3.0E-19 D.OE•DO O.OE•OO 
5.4E•l0 5.4E•l0 5.4E-l2 O.OE•OO 0.0E+OO 
O.OE+OQ 0.0E+tlO O.DE+OO O:OE•OO O.OE+OO 

. O:OE+OO O.OE+OO O.OMO O.OE•OO O.OE>-00 
O.DE+Oo·o,OE+OO O.OE+OO O.OE+OO O.OE+OO 

.O.OE+OO O:OE•O'O O.OE+OO 0,0E•D0-0.0£>!10 
l.1E·l6·1.1E"l6 l.lE-18 O.OE+OO O;OE-+00 
2.0E-09 2.0£-09 2.0E-11 O.OE+OO ll.0£+00 
O.OE+OO D•.0£+00 O.OE+OO O.OE--00 O.OE+OO 
O.OE+OO O.OE+OO .O.QE•OO O.OE+OO O.OE+-00 

U~:l:t~:~:t~tit ~j[j~ ~:~~g 
,:SE-06 7.SE-06 7.SE-QS O;OE--00 O.OE•CO 
l.4E-01 .1.4£-01 1.4£-03 0.0E+OO O.OE•no 
1.9£-01· l.9E-Ol 1.9E•Ol 4,4E•OS 6,JE-02 
3.4E+03 3.4E•03 JAE•03-l.3E•Ol UE-01 
O.OE-+00 O.OE+OO O;OE•00.0,0£•00 O.OE•OO 

·O.OE•OO 0.0£+00 O.OE•OO O,OE•OO O.OE•OO 
O.OE•OO 0,0E+OO O.CE+00-0.0E•OO O.OE•Oil 
O.OE•DO O.OE•OD O.OE•OO O.OE•Oo:o.OE•OO 
6,0E-08 6,0E•0B- 6.0E•lD 2 .2E·05 3. lE-02 
Llt·-03 l.1E•03 l.lEcOS 6.4E•OO 6,4£•00 
O:OE+OO O.OE•OO O.OE+QO O.OE•OO O,OE•OO 
O.OE•OO O.OE•OO 0.DE•OO 0.0E+OO O,OE..00 
O.OE•OO 0.0E•DO O.DE•OO O.CE•OO O.OE•OO 
O.OE•OO O.OE•OO O.OE+OD 0.0£•00 o.oe-.oo 
3:9£-08 3.9E-08 3.9E,10 LJE-05 1.8E•02 
7 .OE•04 7 .OE-04 7 .OE-06 3.8£•00 3.8£+00 
3,4E-OS 3.4£-05 3.4E-07 1.4E•02 l.9E-Ol 
6.2E-Ol 6.2£-01 6.2£-03 4.0E->03 4.0E•03 
5.7£-09 S.7E-09 S.7E-ll 9.0E•OO G.OE•OO 
l.DE-04 I.OE-04 1.0£-06 0.0£+00 O.OE•OO 
4'4£-06 4.4£•06 4."4E-08 O.OE•GO O.OE•OO 
8.0E-02 8.0E-02 8.0E-04 O.OE•OO O.OE•OO 
S,2E-07 'S.2£-07 5.2£-09 7. 7E-04 I.IE•OO 
9.4E-03 9.4£,03 9.4£-05 2.3E•02 2.3E+02 
7.4£-10 ·7 .4E-.10 7 .&E-ll 0.0E.,00 0.0E•OO 
LJE"OS l.3E-05 1.3£-07 O .. OE•OO O.OE•OO 
2.2e~os 2.2e-oa· 2 2E-10 1 .7E•06 1.1e,02 

. 4.0E-04 4,0E-04 4.0E-06 2.3E+OO 2.3(•00 
L7E-08 l.7E·D8 UE-10 O.OE•00-0.0E+OO 
3,lE-04 3 .. lE·04 3:lE-06 O,OE+OO O.'OE•OO 
3.8E·08 3.SE-08 3.SE• 10 9. lE-05 UE-01 
6:SE-04· 6.8£0 04 6.BE-06 2. 7E•Ol 2. 7E+Ol 
1.6£-07 l.6£-07 1.6£-09 5. 9E·OS 8.4£-02 
3.0E-03 3.0E-03 3.0E·OS l.7E+Ol l.7E+Ol 
l.ZE-'07 1.2E-07 1.2£-07 O.OE•OO 0.0E•OO 
2.ZE-03 2.2£-03 Z.2£-03 O.OE+OO O.OE+OO 
2.Sf:-05 l?.5£-05 2.5£-07 O.OE+OO C.OE+OO 

_ __,,, 
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. Table 2B- I. Process Flow Sheet for 242-A Evaporator. (24 sheets) 
2 

'- _Description 
PC to ClOO to E-101 -ix"io Inlet Air to Air to Stack E~A-1 E;A·l 

unas LERr 102A\I to IX 102-AW- Air H-C-l F-C·S A1r . Steanr Cond. ---····--~- ·---·· ------ ......... ·--··--· ....... 
Stream Humber u. 12 13 14 1S . 16 17 18 19 20 

OH· mg/n,1n_ UE+04 4.SE-01 4.SE-01 4.5E·03 0.-0E•OO O.OE•OO 
Pb ,ng/L 4.6E+OO · L9E,08 l.9E,OS·l.9E•IO 3:9E·06 5.SE•03 
Pb mg/min· S.6E•02 3.St:-04 3.5E-04 3.SE-06.J,lE•OO l.!E+OO 
-~- mglL 4.6E•0l 8.0£-06 8.0E-06 S.DE-08 3.2£.QJ 4.SE+OO 
'19 mg/min 5.6E•Ol 1.St-0! l.SE-01 1.SE-03 9.4E•02 9.4E•02 
Mn mg/L s.seso2 J.St-08-3.5E•08 3.5,-10 l.OE-OS l.4E-02 
.Ht. ng/mln 7.lE•OO 5.4E-04 6 .. 4E.·04.6.4E-06 2,9E+OO 2.9E+OO 
Ilg mg/L UE-02 •· .. ;.J,0£·09 3.0(-0i J.OE;ll 7'4E•08 l.1E·04 
Hg ,ng/ni1n l.9E•OO S.SE-05 S.SE-05 S.5E•07 2.2£-02 2.2£-02 
Mo mg/L 1.2E-Ol 2.1£-08 2.lE-08 2.lE-10 0.0E+OO O.OE•OO 
Ho a,pmin l.4E•Ol 3.9E-04 3.9t·04 3.9E·06 O.OE+OQ O:OE•OO 
NI 1119/L 7 .9£-02 UE-08 1.4£-08 UE-10 .0.0£.00 0.0£•00 
·u1 mg/min · .9,6E+OO 2.6E-04 2.6E•04-2.6E·06 O.OE+OO 0.0!:+00 

~ ·. 'll03· mg/L 6.1E•02 6.8E•OS- 6.8E•D6 6.SE-0$· 3. 9E-04 5.SE-01 
N03· ng/111ln 7.4E•04 1.2£·01 l.2E··D1 1.2£-03. l.lE+02 1. !E•02 
ll02· mg/L 7 .0E•Ol 7 .8£-07 7 .8E•D7 7:8E-09 O.OE•OO O.OE+OO 
002· ng/m1n 8.6E+D3 l.4(-02 l.4E-02 l.4E•04 O.OE.00 O.OE+OO 
P04 mg/L l.OE•Ol l.9E·06 l.5E-06 l.9£-08 O.OE•OO O.OE•OO 
P04 119/min 

·• 
i.3t•03 3.4E-02 3.4E-02 3.4£-04 0.0E+OO O.OE•OO 

9 n,g/L 9.6E+OO 1.7E•06 l.7E·06 UE-08 O.OE~ O.OE•OO 
p rng/111in . 1.2£•03 3.2E.-02 3.2£-02 3.2E-04 O.OE~OO O.OE+OO 
K . mg/L 1.0E•Ol 3.2E-06 3.2E•06 3.2E•03 5,JE-04 7 .SE•Ol 
K ,ng1m111 l.2E•03 5.7£-02 S. 7£-02 S.7E-04 l.SE+02 1.SE•OZ 
Se mg/L O.OE•OO O.OE•OO O.OE+OO O.OE+OO O.OE+OO O.Of+OO 
Se mg/lll1n . 0.0E•OO O,OE•OO 0.0£+00·0.0E.,oo 0.0E•OO O.OE•OO 
Si mg/L S.9E·Ol 4.5(-06 4.SE-06 4.SE-08 1.8E•03 2.SE•OO 
Si mg/min 7 .2E•Ol · e.2£-02 8.2E•02 8.2E-04 5.2E•02· S.2E•02 
Ag mg/L O.OE•OO O.OE+OO O.OE.00 O.OE+OO o:oe•OO ·O:OE+OO 
A; mg/min O.OE•OO O.Oe • IJO O.OE+OO O.OE•OO O.OE•OO O.OE+OO 

\,_. ~a mg/L l.6£+01 5.7E-06 6.7£-06 6.7E-08 l.SE-03 Z.2E+OO 
Ha. mg/min '. 1.9E•03· l.2E·Ol l.2E·Ol l.ZE;03 d._5E•02 4.SE+OZ 
504• mg/L S.OE•OO l.7E-061.7E-06 UE-08 7AE·03.l.OE•Ol 
S04• mg/n;\n 6.1E•02 3. IE·02 3.lE,02 3.1E>04 2,2t+03 Z,2E•03 
s- n,g/l O.OE•OO · O.OE+OO ·o.oe• co 0.-0E+OO O.OE•OD :o.OE•OO 
S- mg/min 0.0E•OO 0.0E+OO O.OE•OO O.OE•OO O.OE•OO O.OE+OO 
Ti mg/L 0.0£+00 O.OE•OO O.OE+OO O.OE+OO ·o.D£•00 O.OE•OO 
Tl · mg/min O.OE•OO O.OE+OO O.OE+QO O.OE•OO O.OE+OO 0.0E<-00 
II 11'11}/L 4. lE·Ol 7 .4£-08 7 .4E-08 7.4£-10 O.OE•OO O.OE+OO 
II mg/min 5,0Et0l l.4E•03 l.4E•03 l.4(-05 0.0E•OO O.OE+OO 
u !llg/L 1.5£-0i 2.8E-08 2.SE-08 2.8£-10 3,7£-07-5.2£-04 
ll mgtmin 1.BE•Cl 5.0E-04 5.0E-04 5.0E-06 J.lE-01 l.lE•Ol 
V tr,g/L O.OE•OO 0.0E•OO 0.0E.00 0.0E+OO O:OE+OO O.OE+OO 
V mg/min O.OE•OO· 0.0E•OO O.OE+OO O.OE•OO O.OE•OO O.OE-+00 
Zn !!!g/L 9.6£·02 S.OE-08 5.DE-08 5.0E-10 1.3£-05 l.9E·02 
Zn mg/min I .2E•Oi 9.IE•049.le-D4 9.1E·06 3.9E+OO 3.9E•OO. 
Zr 1119/L O.OE+OO 0.0E+OO O.OE+OO O.OE+OO O.OE • oo·o.OE•OO 
Zr mg/111ln O.OE-+PD 0.0£+00 D.OE•OO O.OE+OO 0.0E+OO O.OE•OO 

Acetone mg/L • l.OE+OO J.6E·03 1.6£.-0:i l.6E·D3 
Acetone. 1!19/lllln ·1.2E•02 2. 9E•Ol 2. 9£ •01 2. 9E+Ol 
Alkyl. ·hydroxy- mr;/L l.1£-0i LSE-09 LBE•09 l.BE,09 

methyl benzen~ mg/mfn l.4£•01 3. JE-05 3.JE-05 .3.JE-05 
Benzyl akahol · mg/L: .0.0E+OO O.OE+OO 0.0E•OO·O.OE~OO-

· Ben2yl. alcohol mg/1111n 0.0£•00 O,OE•OO O.OE+OO,O.oE• oo 
eenza l aehyae . mg/l O.OE+OO O:OE+oo: O.OE•OO O.OE+OO. 
Benzaldehyae mg/mi11. 0.0E+OO 0.0E•OO·O.OE+OO.O.OE•OO . 
Benzene · mg/l 0.0E•OO O.OE•OOO.OE+QO .O.OE+OO 
Benzene mg/m\n O.OE•OO . O.OE•OO O.OE--00 O.OE+OO 
Brooodkh l oro• 1119/l 0.0E•OO o;oE+OO O:OE•OO O.OE+OO 
· methal'll!- 1119/min 0.0E•OO O:OE•OO O.OE•OO O.OE•OO 

Branoform mg/l 0.0E•OG D.OE~OO O.OE+OO O.OE+OO 
Bromofo,m 1119/111in O.OE•OO . O.OE•OO O.OE+OO 0,0E+OO 
6utaned1 oi c mg/l J.6E•Ol 1.2E·06 l.2E-06 1.2E•06 

'--
Acid mgt111in 4.JE+OJ 2.2E-02 2.2E-02 2.2E·02 

1-Butanol mg/L· .... 3.7E-O~ 2.9E·l0 2.9E·l0 2.9E-10 
1-Butanol mg/m1n 4.5E-02 S.JE-06 S.3E-06 5.3£-06 

3 

T2B-9 

A5-77 



I 
2 

3 

·. ·.' -;:~: -·~. 

HNF~14755RE\i_ 1 .· 

Table 28- 1. Process Flow Sheet for 242-A Evaporator. (24 sheets) 

Descriptio11 · 

Strea111 Number 

Un1.ts 

2-6:itanone mg/L 
2-iluta110ne rog1mn 
eutoxy- mi;/L 

olglycol mg/min 
2-Butoxy- :n;i/L 

ethanol mg(min 
Buto,cy- mg/L 
· glycol mg/min 
6uto,cytrj - .mg/L 

etnyleneglycol mg/m111 
Butraldehyde mg/l 
Butraldehyde : 111(1/min 
C3-A1kylbenzeoe mg/L 
C3-Alkylbenzene mg/min 
Caprofc acid lllg/L · 
Caproic aclt'l mg/min 
Carbon !IJQ/L 

TetracnlOt"ice mg/min 
Chlorodibromo-. mg/L 

ethane . mg/min 
Chloroetllyl. 2· mg/L 

11yaroxymethy l • 8A 
Chloroform. mg/l 
Chloroform· mg/min 
Z•Chlor0111ethyl- mg/L 

hydrox~thylbenzene 
2-Chl0rOl!lethyl • mg/L 

•o-xylene mg/min 
Citric Atid mg/L 
Citric Acid mg/min 
l.2 Oichloro- mg/L 

e-tnane mgtmi n 
L 1 Oicnloro- 111\lll 

ethy 1 ene mg1m1 n 
Oi ethyl, l!g/L 

phthalates mg/min 
Oi nuoroai. mg/l 

Cl'l0r01!11!thane P19/min 
3,S•Dimethyl- l!IJ/L 

pyri(llni? mg/mfn 
Olmethyloi tro- mg/l • 

sami ne mg/m1 n 
Dimethyltolu1dinemg/L 
Dimethy Ito lui din~lmln 
D1octylphthalbte mg/L 
01octy1phth<llate rrgtmin 
Oodecane · · mg/L 
Dodecane · lllillmin 
Dodecano1 c -mg/L 

Acid mg/min 
Hhaneo,o•: Acia mgtL 
Etllanediotc Ac1a ~/min 
Etho~ytri • :mg/l 
ethylene glycol mg1m11, 

Ethyl.2•rnethyl- mg/L 
hy(lroxymethy 1 benzenes 

Ethyl alcohol fflg/i. 
Ethyl alcohOl mg/m1n 
Ethyl Benzene mgfL 
Ethyl Benzene mg/min 
Ethylbenz, mg/L 

aldahylle mg/l!lin 
E03A mg/L 
E03A mg/m1n 
EOTA mg/l 
EDTA fll9/JOin 

···---
PC to ClOO. to E-101 
LERf l02AW .... ____ ·-----
ll 

O.OE•OO 
O.OE+OO 
0.0£..00 
O.OE+OO 
0,0E•OO 

. 0.0E+OO 
O.OE+OO 
0.0E•OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE•OO 
4.SE•o2· 
5.5E•04 
O.OE+OO 
O.OE+QO 
O.OEt-00 
O.OE.00 
O.OE•OO 
O.OE+OO 
1: lE•OJ 
I.3E•03 
0.0£+00 
O.OE~~ 
l.6E•0l 
2.0£+03 
2:9E+Ol 
3.5E+-03 
1.3£+01 
l.SE+03 
0. OE•OO 
O.OE .. 00 · 
·o:oE•OO 
O.OE•OO 
UE-02 
S.4E•OO 
O.OE-.oo 
O.OE•OO 
O.OE+OO 
0.0E+00 
o.oE-.oo 
O.OE+OO 
4. 7E+OO 
5. 7E•02 
7, 7E'02 
9.4E+OO 
5.SE•0l 
6. ,e-.01 
2.6Es03. 
3. 2E ·0l 
3.5£+01 
4.3E•-03 .· 
O.CE+O() 
O.OE+oo· 
l.JE+.00 
l.6E+02 
O.OE+OO 
O.OE•OO 
O.OE•OO 
O.OE+OO 
9.6E+0l 
1.2E•04 
1.41:-03 
l.7E·Ol 
4.0E•03 
4 .9E-0l 

12 

to IX 

13 

Eiuted -. · · -.• -~ · - . -
IX to Inlet 
102-AW Air 

14 1s· 

T2B-10 

A5-78 

Air to Air ,to Stack E-A•l 
H-C·l r-c-s PM' Steam 
--· ·-- ........... ...... 

16 17 16 

O.OE:,.oo O.OE+OO O.OE+OO 
0.0[+00 O.OE+OO O.OE+OO 
o.oe:+-00 0.0E+OO 0.0E+OO 
O.OE+-00 0.0E•OO O.OE+OO 
0. OE-+OD 0.0E.•00 0. OE+OO 
O.OE--00 O.OE•OO 0,0£+00 
O.Of+OO. o:OE+OO·o.OE•OO 
0. OE •00 0 . OE•OO O. OE+OO 
O.OE+OO 0.0E•OO O.OE'•OO 

· 0:1lE'-OO:·o.oE+OO O·.OE•00-
0:0E+OO'O.OE+OO O.OE+OO 
O.OE+OD O.OE•OO 0.0€•00 

· Z.4E-Ot 2 .4E-04 ·2 .4E-04 
4.4E+OO 4.4E•OO 4.4E+OC 
O.OE+OO 0 .. OE+OO O.OE+OO 
O.OE•OO 0.0E+OO O.OE+OO 
0.0E•OO o:oE•OO O.OE+OO 
O.OE•OO 0.0E+OO O.OE+OO 
O.OE•OO O.OE+OO O.OE+OO 
O.OE•OO 0.0E+OO O.OE..00 
2,4E•06 2.4E-06 2'4E-06 
4.4E-Oi .4 .. 4E-02 4.4E-02 
O.OE+OO O.OE.00 O.OE+OO 
O.OE•OO 0,0E+OO O.OE+OO 
7 .2E-.06 7, 2E 006 7 .2£-06 
l.JE-01 l.3E•Ol,l.3E•Ol 
l.JE-04 1.3£-04 l.3E-04 
2.4£•00 2.4E•OO 2.4E+OO 
l.OE-061 .OE•06 1.0E-06 
.1.BE-02 l-.BE-.02 l :8E·02 
0. OE•OO 0. OE+OO 0. OE•OO 
O.Oi:•00 .0:0£+00 O.OE+OO 
O.OE•Oo··o.OE•OO O.OE•OO 
O.OE+OO 0.0E•OO O.OE•OO 

. 8,3£- U 8.3E-H. 8.3E-ll 
l.SE-06 l.SE-06 LSE-06 
O.OE+OO 0.0E+OO 0.0E+OO 
O.OE+OO 0.0E+OO 0.0E+O0 
o·.OE+OO 0.0E+OO o·.oE•OO 
O.OE+OO 0.0E•DO O.OE+OO 
O.OE+OO 0.0£•00 O.OE+OO 
O'.OE+OO 0.0E+oo ·o.CE•OO 
4.0E;07 ·4.0£;07 4.0E-07 
7.3E-03 7.3E;03 7.JE-03 
1.2E•l0 l.2E·l0 l.2E·l0 
2.2E-06 2.2E-06 2.2E-06 
2:SE-08 2.SE~os 2.5£-09 
4.6E'04 4.6E-04 4.6£-04 
l.8E·l2 LSE-12 l.BE-12 
3,3E>D8 .3.3£-08 '3:3£·08 
6.4E•OS 6.4£-08' 6.4E·08 
l.2£,03 l.2E·03 l,2E·03 
O.Ot+OO O,OE•OO O.OE•OO 
o; OE,.00 0. llE•OO. 0. OE•OO 
9.SE,09:9.5E;09 9,SE-09 · 
L7E-04 1:7E-04 l.7E-04 
o:0£-,.00 0.0£.•00 O.OE+OO 
O.OE•OO 0.0E+OO O.OE+OO 
O.DE+OO 0.0E•OO O.OE•OO 
O.OE+OO 0.0£•00 O.OE+OO 
3.2E-06 3.ZE-06 3.2E-06 · 
5.8£-02 S.SE-02 5.BE-02 
4.4E-l4 4.4E-14 4.4E•l4 
8.0E-10 8.0E-10 8.0E-10 
l.3£-13 l.3E-13 l.JE-13 
2.3E-09 2.3E-09 2.3£-09 

19 

E-A-1 
Cooo. 

20 
·-

-
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, Table 2B-I. Process Flow Sheet for 242~A Evaporator. (24sheets} i·• · 

Description Units .... ................. ..... ;. ... 
Stream Number 

Ethyhylene mg/L 
Etnybylene · ·mg/min 
Heptadecane mgfL 

. Heptadecane . r.q/nri n 
Heptadecanoi c 11JJIL 

Acid 1T9/min 
Heptanedi o\ C mg/L 

Acid mg/mi Pl 
Hexaaecane 119/L · 
·Hexadecanl! mg/min 
Hexadecanoic 1119/L 
· Acid 1r9/m1n 
Hexanedlo1c · mg/L 

Acid·· mg/min 
Hexanoic mg/l 

AC1d mg/min 
Hydrox)'acetic mg/L 

Atid 1119/min 
2-Hydroxymethyl • ~/L 

benzoic Acid mg/min 
Hethoxyd1 • mg/L 

glycol mg/111\n 
Methosytri- mg/L 

glycol mg/min 
Methylben?• mg/L 
- aldahyde mg/min 
2-Methy l benzo1 c mg/L 

Acid . mgtmin 
Methylene . mg/l 

en l ori ae . mg/min 
2-Methyl.hyoroxy•mg/L 

methyl benzene mg/min 
Methyl n-propyl mg/L 

lr.etone mg/min· 
Methyl_ n-bvtyl · mg~t 

~etone ·mg/mt n 
Hl8K mg/L 

( Hexone l mg/min 
2-Methyl- mg/L 

nonane mg/min 
- Me thy 1 • . mg/L 

toluidlne . mg/min 
n-C22H46 - . rng/L 

C40H82 mg/min 
HEOTA mg/L 
lll:OTA mg/min 
MAIDA "',l/L· 
MAIDA mg/mtn 
MICEDA f1'91L 

. M!CEOA mg/m'in 
NitrilQtri- mg/L 

acetic Acid ·mg/min 
Octooecanoi c mgll 

Aci<I nJJlmin 
a-Xylene mg/l 
o-Xylene · mg/min 
p-Chlorotoluene mg/L 
p·Chlorotoluene mg/ml n 
o-Dl Ch l oro• 1119/ L 

benzene mg/min 
Pentadec:ane mg/L 
Pentadecane ng/mi n 
Pentadecanoic nr;i/L 

Acia mg/m1n 
Pentanedioic mg/L 

Acid mgfmin 

Eluted 
PC to ClOD to. E-101 IX .to 
LERf 102AW ......... .......... 

11 

· l.4E•OI 
J.7E->Ol 
0.0£+00 
O.OE-.oo 
l.SE-02 
2.2E+OO 
2.BE-01 
3.4E+Ol 
O.OE+OO 
O.OE+OO 
9.4E-03 
1.lE+OO 

· 7.5£-03 
9.lE-01 
3.9E-D1 
4.7£+01 
I .OE+D2 
l.ZE-+04 
2.4E•OO 
2.9E•02 
O.OE+DO 
O.OE+OO 
O.OE+OO 
O.OE•OO 
6".3E•Ol 
7,7E•03 
3.0E•OO 
3.6E•02 
O.OE•OO 
O.OE+OO 
5.6E•Ol 
6.8£+03 
O.OE+OO 
O.OE•OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OC 
O.OE+OO 
0.0£+00 
l.8E-Ol 
2.2E+Ol 
3.6E'02 
4.4E•OO 
l.7E+OO 
2.0E+02 
l.OE•Ol 
l.3E·03 
UE-01 
&:5E+Ol 
LlE-01 
l.3£-+0l 
3.2E,03 
3.BE-01 
O_.OE+OO 
O.OE•OO 
D,OE+OO 
D.OE,.OD 
O.OE+OO 
O.OE+OO 
4.SE-02 
S.8E+OO 
6.0E-01 
7.JE+Ol 
7 .SE-03 
9.SE-01 

12 

to IX 102-AW 

13 14 

T2B-II 

A5-79 

inlet. 
•Air· 
... ......... 

15 

Air to Air to ·Staci: .: E·Aal 
H•C·l f-C-S .Air Steam 

---- -- '"'·--- ' .. ...... 
16 17 18 · 19 _ 

t.3£-dS UE-08 l.3E-OS 
2.4£•04 Z.4E•04 2.4E-04 . 
O.OE+OO O.OE+QO O.OE+OO 
O.OE+OO o.oe+oo O.OE+OO 
3.4E-ll 3.4E-11 3.4E•ll 
6. lt-07 6. lE-07 6. lE-07 
S.lE~lO 5.lE•lO S.lE·IO 
9.2E-~6 9.2E0 06 9.2E·06 
0. Oc+OO O .. OE+OO 0. OE .. 00 
O.OE+OO O.OE+OO 0.0E•OO 
2.7H1 2.7E-ll 2.7E~ll · 

-4:9E007 4.9E-07 4.9E~07 
4 3H3- 4.3£'13 4.3E·13 
7.SE-09 7 .SE-09 7.BE-09 
3.9Eal0 3.9E·l0 3.9t·l0 
7 .OE-06 7 .OE-06 7 .OE-06 
1.2£•04 1.2E•04 l.2E-04 
2.lEtOO 2.lE+OO 2.lE•OO 
4.SE-08 4.SE-08 4;5£-08 
8.2E•04 8. 2E·04 8.21::04 
0.0E•OO 0.0E•OO O.OE•OO 
O.OE•DD O.OE+OO O.OE--00 
0.0E+OO O.OE+OO o:oE+OO 
0.0E•OO O.OE•OO O,OE+OO 
1.3£-06 UE-06 1.3£-06 
2.3E·02 2 .3E•02 2.JE,02 
9.9E-08 9.9£-08 9 .. 9E-08 
l.SE-03 l.SE-03 l.8E·03 
O.OE+OO O.OE+OO O.OE+OD 
O.OE+OO O.OE+OO O.OE.00 
l .9E-06 1.9£·06 l.9E·06 
3.4E-02 3.4E-02 3.4E,02 
0.0E+OO O.OE+OO O,OE+OO 
O.OE+OO O.OE+OO O'.OE+OO 
O.OE-00 D.OE+OO O.OE+OO . 
O.OE-+00 O.OE+OO 0.0E~OO 
0.0E+OO O.OE+OO O:OE+OO 
0.0E•OO O.OE+OO O.DE+OO 
0.0E+00 O.OE+OC 0.0E+OO 
O.OE•OO O.OE+OO 0.0E+OO 
2.3E·09 2.3£-09 2.3E-09 
4.2E-05 4,lE-05 4;2E·OS · 
2.3E-ll 2:3£-11 2.3E-11 
4.2E-07 4.2E-07 4.2Ec07 
3.2E-OB 3.2E~08 3.2E-08 
5.8E·04 5.SE-04 5.8E-D4 
3.9£-08 3.9£,08 3.9E-OB 
7.lE-04 7.lE-04. 7.lE-04 
2.0E.09 2.0E-09: 2.0£"09 

. 3.6E-0S.3.6E-0S 3:6E"05 · 
4:0E-10 4.0E-10. 4:0E;lO 
7 .JE-06 7 .lE-06 7 ,3E-06 
6.JE-12 6.3E012 .6,3E-12 
l.IE-07 l.lE-07 l..lE-07-
.0.0E•OO O.OE+OO O.OE+OO 
O:OE•OO O .. OE+OO' D.OE+OO 
O.OE:,.00 O.OE•OO O,DE•OO 
O.OE•OO O.OE+OD O.OE+OO 
0.0E+00 0.0E+00 O.OE+DO 
O.OE•OO O.OE+OO O.OE+OO 
2.6E-10 2.6E-10 2.6E•l0 
4.6E-06 4.6E-06 4.6E-06 
2 .6E-D9 2.6E-09 2.6E-09 
4. BE-05 4 .BE-OS 4.8E-DS 
2.lE-13 2.IE-13 2.lE-13 
3.7E-09 3.7E-09 3.7E-09 

E-A~l 
·Com!. 
' .......... 
,20· 
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Table 2B-1. Process Flow Sheet for 242-A Evaporator. (24 sheets)·· 

Oescr1piion Units .............. 
Stre'JIII NUll!ber 

Pheno 1· rrg/L 
Phenol 11g/min 

· 2-Fropanof. · mg/L 
2-Prop~nol mg/min 
?ropy,benzene 111)/L 
Propylt,enzene mg/min 
Pyri Cine mg/L 
Pyridine. mg/min 

. Tetracnloro- mg/L 
ethylene mg/m1n 

.; etradecane rngfL 
· ··.Tetradecane mg1m1n 

TetratiylirG- ing/L 
turan 1119/min · 

!ributyl 1119/L 
phosphate mg1m1n 

Tri-1'-l)Utyl-. mg/L 
(a, -ol)-pnosphate 

L l. t-Tr1.- · .. mgfL 
.. en l orethane mg/llli n 

Tricl>loro- mg/L 
· ethy I ene 111:111111 n 

T rtcn l oranethane rmJIL 
TrichlorOll'.ethane rtql'llin 
Trldecane mg/L 
rnaecane 11JJ/m1n 
Tr;glyme mgfl 
Trtglyme mg/min 
1.3. 5 Trimethyl mg/L 
. benzene 1119/mi n 

io I uene mg/l 
Toluene· 1r9/miri 

"Vinyl' Chlorioe mg/L · · 
Vi ny'I 0,lorl<le mg/lllin 
unaecane · ~/l · 
tindecane· mg/llltn 
Unknown· mg/L 

phthalates mg/min 

PC u, ClOO to E•lOl 
LERF · 102AW ........... .............. 

11 

O.OE·OD 
O.OETOO 
O:OE•OO 

· O.OE.00 
3.2E•OO 
3.9E+02 
O.OE+GO 
O.OE•OD 
O.OE+OO 
O.OE•OO 
3.SE-01 
4. 7E•Ol · 
O.,OE·OO 
O:OE--00 

. 1.lt•OO 
1.4E•02 
S.4£-01 
6.6ETOJ 
O.DE+OO 
O.OE•OO 
O.OE•OO 
O.OE•OO 
O.OE+OO 
O.OE•OO 
1.SE--00 
2.2E•02 
O.OE+OO 
O.OE•OO 
i.9E•D2 
2.4E•04 
O.OE•OO 
0.0E•00 
0.0E•00 
O.OE+-00 
8.3E·Ol 
l.OE•02 
8.8E·02 
l. lE•OI 

12 

to IX 

13 

Eluted 
inlet lXto 

102-AW·- Mr 

14 15 

T2B-12 

A5-80 

Air to Air to Stack E·A-1 . E·A·l 
11,c.1 F-C-5 Air Steam· . Con<J, .. ................. 

16 17 18 

. O.CE+OO 0.0E+OO 0.0E+OO 
• O.OE•OO O.OE+OO O.OE•OO 
· o.OE+OO O.OE•OO O.OE•OO· 
0.0£•00 O.OE--00 O.OE+OO 
2.7E-06 2.7E-06 2.7E-06 
4.9£-02 4,9E·02 4.9E-02 

. O.OE•OO O.OE+OO O.OE+OO 
0.0E+OD O.OE+OO 0 .• 0£+00. 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+CO O.OE•OO o.oe .. oo 
4,SE-09 4,SE-09 4.SE-09 
s.ze.os ue.os a.2e-os 

.. O.OE•OO O.OE+OO -0.0£+00 . 
. 0.0E•OO O.OE+OO 0.-0£•00' 

1.JE-0S 1.JE-08 l.JE-08 
2.4£-04 2.4E-04 2.4£-04 

.... 6.4£-09 .6.4E-09 6.4E-Q9 
1.2£-04 1.2£-04 1.2E·04 
O.OE+OO O.OE+OO O.OE+OO 

.O.OE•OO O.OE•OO O.DE+OO 
O.OE•OO· O.OE+OO O.CE+OO 
O.OE•OO O.OE•OO D.OE+OO 
O.OE•OO O.OE•OO O.OE+OO 
O.OE•OO 0.GE•OO O.OE•OO 
7.SE-08 7.SE-08 7.5£-08 
l.4E-03 l.4E-03 l.4E-03 
O.OE+OC O.OE•OO O.OE..00 
0.0E•OO O.OE•OO 0.0£+00 
3. IE-04 3.lE-04 3.lE-04 
5.SE•OO 5.SE•OO 5.SE+OO 
O.OE.00 O.OE•OO O.OE..00 
O.OE•OO O:OE•OO O.OE-+00· 
0.0£'+00 O,OE•OO 0.0£•00. 
O.OE•OO. O.OE+OO O.OE+OO 

· 8.7E-08 8.7E-08 8.7£-08 
l.6E·03 l.6E•03 1.6£-03 
1.7£-10 l.7E-10 l.7E-10 
l.OE-06 3.0E-06 3.0E-06 

19 20 

. ·.-· .. -... ;· _::· ........ -.. : ~ . 

.....,· 

. .-, 
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Table 2B-1: Process Flow Sheet for 242-A Evaporator. (24·sheets). 

Stream I/Umller 

form· 
L/mln 
Batch 

. Temperature 
. Sp. Gr. 

-. Al>s . Pres sure 
Abs • Pressure 

~ 
TOC . TOS 
ms 
H20 
H20 
Air 
Air 
Heat 

Alpha 
Alpha 
Beta 
Beta 

. 3H 
. Jll 

l4C 
14C 
60Co 
60Co 
63N; 
63Hi 
79Se 
79Se 

. 90Sr· · 
90Sr 
93lr 
93Zr 
94Nb 
94Nb 
99Tc 
99Tc 
l06Ru 

' l06Ru 
1135n 
1!3Sn 
1245b 
l24Sb 
l25Sb 
125Sb 

. 126Sn 
126Sn 
1291 · 
1291 
134Cs 

. 1J4Cs 
13:,Cs 
lJSCs 
137Cs 
l37Cs 
l4-4Ce 
144Ce 
1471'!!1 
l47Pm 
151Slll 
151S111 
155Eu 

Units 

.i,)tal 
tr6atcl\ 
C 
unitless 
Torr· 
Pa 

RWTo RI/To" RWio aillo J-[Cl·lJ·E:Cl-2 Air k-C~l': 
E·C•l . E·C-2 E·C-3 B Potld Stearn Steam 1n- leats Steaai 

21 22 23 24 25 26 27 28 

P•B·l 
li;c,1. Seal 
Cone!, water 

29 30 

liQUld Liquid liquid LIQUid Steam Stl!,3!!\ , Ga& . Steam· LiQU1d liouia· 
l.3E•04 _J,OE•02 3:0[•02 L4E+04 2.BE•04° 3. !E+-04 J .4E+02 O.OE--OO·. O.OE•OO 5.7E-OJ. -

2.2E•Ol 2,2E•Ol .3.4E•Ol 2.7£+01 l.7E•02 1.7E•OZ 1.0E•Ol 1.2E•02 3.8E•01 2.2E>Ol 
l.OE.00 1.0£+00·9.9£.-01 l.OE+OO 4,4E•OO 4.4E•OO 9.6E-Ol UE•OO 9:9E-01 1.0E•OO -u~:g~ ~ljH:~=~~ g~:~: ~J~:g~ u~:~~u~:i~ u~:g~ Utl u~~ 
6.2E+OO 6.2£+00 6.2E•OO 6.2E•OO · B.0£+00 6.2£•00 

· mglL l.7E•OO l.7[+00 l.7E+OO l.7E+OO_ 2.0E·~ 2,0E-C4 0.0£•00 · . ERR l.lE•OO-l.7E•00 
ll)CJlm1n 2.2E+04 5.1£•02· 5. lE+-02 2.JE•04 ·s. 7E•OO 6.2E+-OO 0.0E+OO .. O.OE+OO 0.0£•00· 9. 7E-Ol 
mg/L O.OE•OO O,OE+OO D.OE•OO O.OE•OO l.4E-O~ l.4E-02 0.0£•00 ·E_RR 7.6E•Ol o.oe.oo 
l!>;Jlmln O.OE+OO O,OE•OO 0.0E•OO O.OE..00 3.9E•02 4·_3E•02 O.OE•OO · 0'.0E..00 O.OE•OO O.OE•OO 
l/mtn 1.3E•04 3,0£+02 3,0E•02 L4E•04 2,81;+04 J.1£+04 4,SE•OO O,OE+OO O.OE•OO 5.7E•DI · 
kg/nllr, l.3f+04 3;0E+DZ 3.0[•02 l.4E+04 5.2E+OO 5.7E•OO 3.SE:03 - O.OE+OO 0.0£•00 S.7E•Ol 
l/min O.OE•OO O,OE+OO O,OE•OO O,OE•OO O.DE•OO O,OE•OO 7.3£+02 O.DE•OO 0.0£+00 O.OE-,.OO 
~g/mj~ 0.0£•0D O,OE+OO O.OE-00 O,OE"llO O.OE+OO O.OE+OO 9.2E-Ol 0.0E+OO O.ot•OO O.Oo•OO 
Joules/mln2,5E+08 l.6£+07 l.5E•07 2.8E•OB l.3E+07 l.4E•07 D.OE•OO 

uCi/ml 
uC1lm!n 
uCl/mi 
uC1/o,in 
uCl/m1 
uC•linm 
uCi/11:l 
uC1/min 
uC1/m1 
uCi/m1n 
-uCi/ml 
vCi/min 
uCi/ml 
uCilmin 
uCi/ml 
uC1/min 
uCilml 
uC11min 
uCHml 
uCilmln 
~-Ci/ml 
uCi/111in 
uCi/ml 
uCilmin 
uC!/1111 
uCilmin 
uC1/ml 
uCiimln 
uCi/ml 
uCl/mln 
uCilml 
uC1/min 
•..Ci/ml 
uC11m1n 
uCilml 
iJC1/m1n 
uCi/ml . 
uCi/m1n 
uCi/m"i 
uCilnlir, 
uCi/ml 
uCi/mln 
uCl/ml 
uC1/min 
uCl/ml 
uCifmin 
uCl/ml 

4.SE•OO 1.lE•Ol l.lF:+Ol 
8.lE•lO B.lE-10 8.lE-10 8. lE-10 l.ZE-10 1.2E·lD 
1.1£-02 2,SE-04 2.5£·04 l.lE-02 3.3£-06 3, 7£-0& 
LOE-DB 1,0E-08 l.DE~08 l.OE-08-0.0E+OO O.DE•OO 
1.3£-01 3. lE-03 3. lE-03· l. 4£-01 O. OE•OO 0. OE•OO 
O.OE+OO 0.0£+00-0.0E•OO O:OE+OO O.OE+O!l O,OE•OO 
O.DE+OO O.OE•OO.O.OE•OO 0.0E+OO O.OEt-00 O.OE+OO 
O.DE•OO O.OE•OO O.OE:•00 O.OE+OO 7.3£-10 7.3E·10 
0.0£+00 O.OE+OO. O.OE•OO·D.OMJO 2.lE·OS 2,JE-05 
O.OE•OO O.OE•OO 0.0£•00 0.0£+00 O.OE•OO·O,OE•OO 
0.0£+00 O.OEaOO O.OE•OO O.OE+!JO 0:0£•00 0.0E•OO 
O,OE+OO O.OE-tOO O .OE•OO O.OE..00 O.OE+OO 0.0E•OO 
O.OE•OD O.OE•OO O.OE+-00 O.OE-00 O.OE•OD 0.0E:•00 
O.Ol:---00 O.OE+OO O.OE•OO O.OE.-00 O.OE+OO 0.0E•OO 
0.0£+00 O.OE+OO O.OE•OO 0:0£•00 O.OE+OO O.OE•OO 
0.0E+OO 0.0E•00.0.0£+00 O.OE•OO 9.0E-11 9.0E-11 
0,0E+OO O.OE•OO O.OE+OO 0.0£•00 2.6E-06 2,BE-06 
O.OE+OO 0.0£+00 O.OE•OO O.OE+OO 0.0£+00 O.OE+OO 
O:OE•OO O.OE•OO O.OE+ilO'Q;QE•DO O.OE•OO O.OE+OO 
O,OE•OO 0.-0£•00 0.0E•ll0 ·0.0E+OO O.OE•OO O.OE•OO 
0,0E•OO O.OE•Oo·o·.oc+OO 0.0£+00 O.OE+OO 0.0E:•00 
0.0E•OO O.OE•OO O.OE•OO O.OE+OO O.OE•OO _O.CE•OO 
0,0(+00 O.OE+Oo.o:0£•00 O.OE•OO O.OE+OO O.OE+OO 
O.OE•OO O.OE+OO 0.0£•00 O.OE+OO O.OE•OO O.OE•OO 
O.OE•OO O.OE+OO- O.OE•OO O.OE+OO O.OE+OO 0.0£"ll0 
0.0E•OO O,OE•OO 0.0£•00 O.OE+OO 0.0E•OO O.OE+OO 
O.OE+OO O.OE+OO O.OE•OO O.OE+OO O.OE+OO O.OE•OO 
o:oE .. 00 O.OE+OO O;OE•OO O.OE•OO O,OE•OO 0.0£+00 
O.OE•OO O.OE•OO O.OE•OO O.OE-+00 O.OE•OO O,OE..UO · 
O.OE+OO O.OE+OO O.OE•OO O.OE•OO O.OE+OO O,OE•OO. 
O.OE•OO O.OE~OO O.CE•OO O.OE+OO O.OE-00 O.OE+-00 
O.OE+OO O.OE~OO O.OE•OO O.OE+OO 0.0£•00 O.OE•OO 
O,OE•OO O,OE+OO O.OE•OO O,OE+OO o·,oe•oo O.OE+OO 

·O.OE+OO O.OE•OO 0.0E•OO O.OE+-00 O.OE•OO O.OE•OO 
O.OE•OO O.OE+OO 0.0£+00 0.0£-00 0.0€+00-0.0£+00 
0.0£•00 0.0£•00 O.OE+OO O.OE•OO O.OE+OO O.OE•OO 
O.OE+OO 0.0£+-00· 0, OE+OO 0, 0£+00 O.OE+OO O .OE-+00 
O.OE+OO O,OE•OO O.OE•GO 0.0£---00 0,0£•00 O.OE•OO 
O.OE•OO O.CE+OO 0.0E•OO O.OE•OO 0.0£+00 O.OE+OO 
C.OE+OO O;OE+-00 O.OE+OO O,OE..00 O.OE•OO 0.0£+00 
Q.OE•OO O.OE•OO'O,OE+OO O.OE•OO O.OE+OQ 0.0£•00 
O.OE~OO 0-.0E•OO 0.0£•00 0.0£•00 O.OE+OO O.OE•OO 
0.0E+OO O.OE•OO O,Q(• oo O,OE+OO O,OE•OO 0,0[+00 
O.OE•OO O.OE•OO O.OE•OO O.OE•OO 0.0E•OO O.OE-+00 
0.0E+OO 0.0£+00 O.OE•OO O.OE•OO 0.-0E+OO O.OE+OO 
O.OE•OO O.OE•OO 1).0[•00 0.0£•00 O.OE•OO O.OE•OO 
O.OE+OO 0.0E•OO O,OE•OO O.OE-+QO O,OE•OO O.OE•OO 
o.o,•oo·o.oE+OO O.OE+OO O,OE•OO 0.0£+00 O.OE1-00 

T2B-l3 

A5-81 

8. lE•lO 
4,6£-07 
L0£•0B 

·5,7E-06 
O.OE•OC 
O.OE•OO 
0.0E+OO 
O.OE•OC 
O.OE•OO 
o.cE .. oo 
0.0E•OO 
O.OE•OO 
O,OE•OO 
O.OE+OO 
0.0£•00 
O.OE+OO. 
O.OE•OO 
O.OE•OG 
0.0£•00· 
O.OE•OO 
(l.OE•OO 
O.OE•OO 
O.OE-00 
~.OE+OO 
O.QE•OO 
O.OE--00 
o.OE.00 
O.OE•OO 
0,0£+0~ 
0,0E•OD 
0, OE•OO 
O.OE•OO_ 
o. OE•oo· . 
0.0E.00 
O,OE•OO 
0.0£•00 
o.oE~oo. 
O.OE•OO 

· O.OE+-00 
0,0£•00 
O.OE+OO 
O.OE•OO 
O.OE•OO 

.O.OE+OO 
0.0E+OO 
O.OE•OO 
O.OE+OO 
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I Table 2B-1. Process Flow Sheet for 242-A Evaporator.·(24 sheets) 
2 

P-8-1 
Ril To RII To RW To RW To J-ECl-1 J-ECl-2 Air H·C•l 1!-C·l Seal 

Oescr1 pt1on units E·C·l E-C-2 E-C-3 8 POl1d Stea,m· Steam 1n-lea~s Steam- Cond. Water 
............... -·-·- ----- ··---- ---·-- ........ ----·--
Stream NU>!!;er 21 22 23 24 25 26 27 28 29 30 

l:SEu uCi/ein O.OE..00 O.OE•OD O.DE--00 O.Dt•OO 0.05+00 O.OE•OO c:oe•OO 
226Ra uC\li:tl O.OE•OO O.OE•OD O.OE+OO O 0£•00 O.OE+OO 0.0E•OO 0.0£-.-00 
22611a uCi/m1n 0.0E•OO O.OE•OD O.OE•OO O.OE+OO O.OE+OO O.OE•OO O.Ot->-00 
230Th uCl/ntl 0.0E+OO O.OE•OO O.OE+OO O.OE+OO O.OE•OO O.OE•OO O.OE•OO 
230Th uCf/min O.OE•llll O.OE•OC O.OE•OO 0.0E•OO O.OE•OO D,OE•OO O.OE•OO 
2331J uCl/ml O.OE+OO O.OE•OD O,OE•OD O.OE+OO O.OE+OO 0.0E•OO O.OE--00 
233U uCi/lll1n O.OE•OO O.OE'>OO 0.0£•00 0.0£+00 O.OE+OO O,OE+OO O.OE+-00 
2340 uCi/ml O.OE•OO G.OE+OO. O.OE•OO. 0.CE•OO 3.SE-11 3.SE·ll. 0.0E+OO 
2l4U uCi/min 0.0£•00 O.OE•OD 0. OE+OO O.OE..00 9.9E-07 l. lE-06 .. . o·.oE•OO 
235\1 uCi/ml O.OE•O-l 0,0E+QO 0.0£•00 O.OE+OO O.OE•OO O.OE+OO O.OE•OO 
235\J ucrn111n O.OE-+00 O.OE·•OO O.OE•OO 0.0E•OO O.OE+OO O.OE+OO O.OE•OO 
238U uCilml O.OE+OO O.OE•OO O.OE•OO ~.OE•OO 3.IE•ll 3.lEcll O.OE•OO 
23SU · uc,11111n O.OE•OO O.OE•OD O.OE•OO 0.-0E•OO 8.7E•07 9.6£,07· o:oE~o 
2J7NJ)· uCi/inl D.OE•OO O.OE•OD·O.OE+OD 0.0E+OO D.0£+00 O.OE•OO O.DE•OO 
237Np uCi/min O.OE+OO D.OE.•00 O.OE-+00 O.OE•OO O.OE•OO 0.0£•00. o.or .. oo 
238Pu uCl/ml O.OE~OO O.OE+OO O.OE•OO O.OE•DO O.OE+OO O.OE-+-00 O.OE•OO 
;_>38P-J s-Ci/min 0.0!:•00 O.OE•OO O.OE•Olf O.OE•OO O.OE•OO O.OE•OO O.OE•OO 
2391'11 uCitinl D.OE•OO 0,0E+OO O.OE+OO O.OE+OO O.OE-+00 O.OE+OO G.OE•OO 
239Pu uCitmin O.OE .. 00 0.0E•OD O.OE•OO D.OE•OO O.OE•OO O.OE•OO 0.0£•00 
240Pu uC1/ml 0.0E+OO O.OE+OO O.OE•OO D.OE•OO O.OE+OO O.OE•OO 0.0[-• 00 
;_>40Pu uC1/min O.OE+OO O.OE .. 00 O.OE+OO 0.0£•00 O.OE•OO O.OE+OO (l.0£•00 
24lPu uCi/ml O.OE•OO.O.OE--00 O.OE-tOO 0.1)£+00 O.DE•OO 0.0£•00 0. OE•OO 
24ll>u uCi/min O.OE+OO O;OE•OO O.OE•OO O.OE•OO O.OE+OO O.OE+OO O.OE•OO 
241Am uCi/ml O.OE+()O O.OE+OO O.OE .. 00 D.OE+OO 0.0E+OO O,OE•OD O.OE+OO 
24JA,-;, uCi/min O.OE+OO O.OE•OO ·o.OE•OD O.OE•OO O,OE•OO 0.0E+OO o.oE. .. oo 
243Am uCii,il O.OE+OO O.OE+OO o.OE+OO O.OE+OO O.OE•OO O.OE+OO O.OE+OO 
243Alll ~-cl/,nn O.OE•OO O.OE•OO O.OE+OO O.OE.•00 D,OE+OO O.OE+OO O.OE•OO 
244Cm uCi/ml O.OE+OO O.OE+OO O.OE+OO O.OE+DO O,OE•OO O.OE•OO .0.0£•00 
24~Cm uCi/nin O.OE+OO O.OE•OO O.OE+OO O.OE+OO O.OE-tOO o.oE .. 00 O.OE•OO 

AlOZ• JIJJ/l 0.0E•OO O.OE•OD O.OE-tOO l.'.CE+OO O.OE+OO O.OE•OO O.OE•OO 
A102· 1T19/1>in O.OE•OO O.OE+OO 0,0EtDD 0.0E•OO 0.0E•OO O.OE•OO O.OE•OO 
IIH4• mg/L 0.0E•OO O.OE+OO O.OE+OO O.OE+OO 1.1£-051.lE-05 O.OE•OO 
NH4• m.J/mln C.OE+OO O;OE•OO C.OE+OO 0_0£•00 3.2E-Ol 3.6E0 01 O.OE+OO 
Sb mg/L O.OE+OO O.OE•OO O.OE .. 00 O.OE•OO O.OE+OO 0, OE+OO O.OE+OO 
Sll mg/min Q.OE+OO O,OE•OO O.OE•OD.D.OE+OO O.OE•OO O.OE+OO O.OE+OO 
AS m.J/l O.OE+OO O.OE•OO O.OE+OO 0.0E•OO D.OE+OO 0.0E•OO O.OE-+00 
As mgtmio O.OE•OO O.OE+OO O.OE+OO O.Ot+OO 0.0E..00 O.OE•OO 0. OE•OO 
Sa mg/l 3.0E-02 3.0E-02 3.0E-02 3.0E-02 5.7E-06 S.TT-06 3.0E-02 
Ba rng/min 4.0£•02 9.2E•OD 9.2E•OO 4.1£+02 l.6E·Ol l.8E-Ol i.JE-02 
8e mg/L 0,0E•OO O.OE•OO O.OE•OO O.OE+OO O.OE+OO O.OE+OO·· O.OE•OO 
Be rngtm10 0,0£+00 O.OE•OO O.OE+OO O.CE•OO O.OE•OO 0.0E•OO O.OE+OO 
Bi mg/L 0.0£+00 O.OE•OO O.OE .. 00 O.OE•OO O.OE+OO O.OE+OO O.OE+OO 
Bi mg/min 0.0£•00 O.OE•OO O.OE+OO O.OE•OO O.OE+OO O.OE•OO O.OE•OO . 
B mg/l O.OE+OO O.OE+OO 0.0E+<lO 0.0t•OO 3.4E-06 3.4£-05 C. OE•OO 
e ···mg1m1n O.OE•OO O.OE•OO O.OE+OO O.OE•OO 9.5£•02 1.lE•Ol O.DE•OO 
ca m.J/l 1.9£•01 l.9E+Ol l.9E+O! 1.9£•01 3.SE-03 3:SE-03 l.9E./Jl 
ca mg/mir. 2.5E+05 S.8E•03 S.BE+Ol 2.6£•05 9.9E+Ol l.lE•02 l.lE .. Ol 
Cd mg/l 2.0E-03 2.0E•OJ 2,0E-03 2.0l·03 O.OE+OO O.OE•OO 2.0E-03 
Cd JJY,llmin 2 .6(•01 6.0E-01 6.0f-01 2.7E•Ol O.OE•OO O.OE+OO · l.lE-03 
C03• rng/L 0.0£•00 O.OE+OO O.OE+OO O.OE•OO O.OE•llO O.OE•OO O,OE+OO 
C03• "'9/lnir. .O.OE•OO O.OE•OO O.OE+OO O.OE-+00 0.0E•OO O_OE+-00 O.OE•OO 
Cl- mg/l 7 .SE-01 7 .SE-01 7 ,8E•Ol 7.BE-01 2.0E-04 2.0E-04 7 .8E-Ol 
Ci- 11'>:)/min l.OE•04 2 .4(+02 2 .4E•02 1.1£+04· S.7E'•OO 6.2E•OO 4:SE-01 
Cr mg/L l.OE-02 l.OE-02 l.-OE-02 l.OE-02 O.OE•OO O.OE•OO . I. OE-02 
Cr mg/min 1.4E•02 3.-lE•OO 3.lE•Oil L4E•02 0.0E•OO O.OE•OO 5, 9E-03 
Ct, mg/l i.4E-02 7.4£-02 7.4£-02 7.3E-OZ 2.0E-06 2".0£-06 7 .4E-02 
Cu r,;gtm,n ~.7E•D2 Z.2E+Ol 2.2E+Ol 1.0E+o3 5.7£-02 5,2£-02 4.2(-02 
Cf~· mgtt. O.OE•OD O.OE•OO O.OE•OO D.OE•DO O.OE+OO O.OE•OO O.OE.•00 
CN· mg/mln G.OE•OO O.OE•OO O.OE+OO 0.0E+OO O.OE+OO O.OE+OO 0,0E+OO 
f. 1t9/l O.OE•OO O.OE-+00 O.OE+OO O.CE•OO 2.3E-05 2,3E·OS D. OE•OO 
F- mg/min O.OE•OO O.OE•OO O.OE-+00 O.OE+OO 6.6E-Ol 7 .3E-Ol O.OE+-00 
~e mg/L l.OE-01 !.OE-01 l.OE-01 l.OE-01 l.5[-05 l.SE·OS I.OE-DI 
fe mg/min l.4E•03 3.lE•Ol 3.lE•Ol l.4E---03 4,3£·01 4.SE·Ol S.9E-02 

" 
~2 ,ng/t O.OE•OO C.OE•OO O.OE•OO O.OE•OO O.OE•OO O.OE+OO O.OE+OO ., 
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I Table 2B-1.· Process Flow Sheet for 242-A Evaporator. (24 sheets) 
2 

'-- P-6·1 
All To RW To All To RW ro· J-Etl-1 J-ECI ·2 Air ~-C·l H•C-1 Seal 

Descr1 otion \in1ts E·C-1 E·C-2 E-C-3 8 PQn4 · Steam Steal!l 1n-ieats Steam Ccnd. !later 
.. --··------ ----- ----- ------ ------ ---··· ........... 
Stre.llll l.'Ullber 21 22 23 24 25 26 27 2S 29 30 

,;z ing/111in C.0£•00 O.OE•CO 0.0£•00 O.OE•OO o.ot-00 c.ot•OO O.OE•OO 
OH· "'9/L O.OE•OO 0.0£•00 0'.0£•00 0.0£•00 O.DE•OO 0.0£•00 · O.Dc•OO 

.011- ""'"'" O.ilE•OO 0.0£•00 0.0£•00-0.0£-00 O.OE•OO ·0.0£•00 O.OE•OO 
.Pb mg/L 1.3£-02 L3E-02 l.JE-02 l.3£-02 l.OE-06 1.0E-06 l.JE-02 · Pb. "'9/lllln l.7£•02 J.BE•D0·3.l!E+OO l.7£+02·2.BE-02 UE-02 7 .ZE-03 
Hg rng/L 4.3£•00 4.3£•00 4.3£+00 4.3£+00 8.2E·04 S.2£·0. 4.3t.•00 

re · aq/m1n S.7E•~ i.JE•03 l.3E+03 S.9£•04 2.3E+Ol. 2.6£•01 2.SE•OO 
"'3/L l.1E·02 l.lE-02 l.1£·02 I.IE-OZ Z.6£·06-2.6£·06 l.l(-02 

"" Ol:)l111ln l.4!•02 3.2E•OD 3.2£+00 1.4£•02 7 .3£•02 l!.lE•02 6.lE-03 
ltg mg/L O.OE•OO 0.0E•OO O.OE+OO 0.0£-00 1.9£-08 UE-08 C.OE•OO 
Ilg "19/l!li~ O.OE•OO 0,0£•00 0.0E•OO O.Ot•CO S.4£-04 6.0£-04 0.0E+OO 
Ho rng/L O.OE•OO 0.0E•OD 0.0£•00 O.OE•OO O.OE•OO O.OE>CO O.OE•OO 
He> "'9/min O.OE•OO 0.0E+OO 0.0£•00 0.0£-00 0.0E+OD. 0.0£•00 O,OE+OO n; mg/L . l.lE•Ol°l.lE·02 l.1E•02. l.lE•02 0.0E+OG 0.0E+OO l.1E,C2-
Mi mg/111in 1.5£•02 3.4£•00 3.4£+00 l.5E•02·0;0£+00 0,0£•CO 6,4E-03 
N03- IIXJIL l.2E•OO 1.2£•00 1.2£•00 l.2E+OO LOE•04 1.0£·04 .1.2E•OO 
NOJ· "'ll1111n l.6£•at·J.6E•02 3.6E•02 1.6£+04 2,8E•OO 3. lE•OO 6.8£-01 
N02- 119/L g:::~~ t~=~ t8~:~ 8:8tgg &:3f:gg 8J~:gg O:OE..00 
NQ2. .mg/m1n O.ot•D0 
P()4 mg/L 0.0£•00 0.0£•00 O.OE+OO O.OE-00 O.OE•OO 0.0E+OC 0.0E•OO 
P04 irg/min O.DE•OO O.OE•OO O.OE+OO O.OE-00 O.OE+OO O.OE+OO 0.0£+00 
p ·mg/L O.OE•OO·.D.0£•00 O.OE+OO.O.OE+OO O.OE+OO O.OE-00 O.OE•OO 
p mg/m,r, 0.0£•00 0.0£•00 0.0£•00 0.0£-00 O.OE+OO O.OE-00 O.OE-00 
K -1119/L 8.0E·Ol 8.0£-0l 8.0E·Ot 8.0E·Ol 1.4£-04 ·J.4£-04 8.0E-01 
K ll>J/llllr, l.1£+04 2.4E•OZ 2.4E•02 1.1E+04 3.9E+OD 4,3£•00 4.>E·D1 · 
Se mg/L D.OE•OO. 0.0E•OO O.OE+OO O.OE+OO 0.0£+00· D.OE•OO O.OE•DO 
Se 1119/mir. O.DE•OC 0.0£+00 0.0£+00 O.OE-00 O.OE+OO O.OE•DO 0.0£•00 

'--
S! mg/L - D.0£+00 0.0£+00 O.CE+OO O.OE-00 4.5£ 0 04 4.SE-04 0.0E+OO 
SI mg/mlr. D.OE+OO D.OE•OD 0.0E+OO 0.0[<00 1.3£-01 l.4E•Ol 0.0E+OO 
Ag r,,g/L 0,0E•OO O.OE•OD O.OE•OO 0.0E•OO O.OE>OO O.OE•DO O:OE•OO 
Ag 1119fo:,n 0.0£+00 0.0E•DO O.OE+OO O.OE.all O.OE+OO O.OE•OO 0.0£-00 
Na mg/l 2.4E+OO 2.4£•00 2.4E+OO 2.3E•OO 4.0E•04· 4.0E-04 2.4E•OC 
Na tng/inlf", 3.IE+04 1.1£•02 7.IE+02 3.2E+04 1.lEtOI l.3E+lll l.3o•U0 
S04• a,g/L 1.0E-01 1.0£•01 J.OE-01 I.DE+Ol 1.9E·03 1.9£-03 l.OE•Ol 
S04• mg/ll\ir. l.4E•OS 3.1£•03 3.lE•OJ 1.4£+05 S.4£+01 6.0E•Ol · 5.8E•OC 
S· 11l!J/L o.OE•OO 0,0£+00 0.0E•OO O.DErOO 0.0£•00 o.OE•OD· O.OE•OO 
S- ,rg/mir. O.OE•OO O.OE•OO D.OE•OO 0.0£+00 O.OE-00 0.0£--00 o:oFOC 
Ti "9/L O.OE• IJO 0.0E•OO 0.0E+OO O.OE•OD O.OE•OO O.OE+OO O.OE•OO 
Ti mg/.-.in .O.OE•OO O:OE+QO O.OE•00· 0.0£+00 O.DE•OO O:OE•OO O.O!•OG 
w 1119/L O.OE+OO 0.0E•OO O.OE•OO O.OE+OO O.OE.•00 o;oe+OO 0.0£•00 
II mg/min O.OE•OO 0,0£•00 o:OE•OO 0.0£+00 0.0£•00 O.OE•OO O.ll€•00 
u "9/l 6AE·04 6.4[·04 6.4[-04 6.4£-0I 9.4£-08 9.-4£.QQ 6,4£-04 
u mg/min 8.5£+00 l.9£•0I 1.9E·Ol 8.1£+00 2.7E-03 3.0£-03 3.7£·0• 
V mg/L O.OE+OO 0.0E•OD O,OE•OD O.OE+OO O.OE•OO 0.0E+OO O.OE+OO 
V 119/min 0,0E+OO 0.0£•00 O.OE+OD O.OE•00-0.0E•OO O.OE•OO O.OE•Ol! 
Zn mglL 4.SE-02 UE-02 4.BE-02 4.BE-02 3.4£-06- l.4£-06 4.8(-0Z 
Zn mg/111in 6.JE•02 l.4E•OI l.4E+Ol 6.SE+OZ 9. 6£-0Z l.lE·Ol 2 .7£-02 
Zr l!llJ/l O.OE..00 O.OE•OO O.OE+OO O.OE+OO 0.0£•00 0.0£+00 O.OE•OO 

· Zr mg11111n O.OE•OO 0.0E•OO O.OE-00 0.0E+OO O,OE•OO 0.0£-00 0.0E•OO 

.icetone og/L O.OE•OO 0.0E•OO O.OE+OO 0.0E+DO O.OE~CO 
Acetone mg/min O.OE•OO O.OE•OO O.OE•OO O.OE+OO O.OE•OC 
A ltyl. ~.ydroxy." mg IL O.OE•OO 0.0E•OO O.OE•OO O.OE+OO O.Ol:•00 

.-.ethyl oonzene mg/mlr. O.OE•OO 0.0E+OO O.OE•DO 0.0E•OO O.OE•OO 
8enzyl o lcohol "9/L O.OE•OO 0.0E•OO O.OE•OO O.OE+OO O.OE•OO 
Benzyl alcohol tng/ffllO 0.0£•00 O.OE•OD O.OE•OO O.OE• oO ·O.Ot•OO 
Benzilaeh}'<ie mg1L· 0:0£--00 O.OE•OO 0,0E•OO O.OE•OO O.OE,00 

. Benzalaenyde 019/n,in 0.0E+OO D.0£•00 O.OE•OO O.OE•OO . ··o.o,.oo 
Benzene- "'9/L O.OE•OO O.OE•OO 0.0£•00 0.0E•OO· ::O.OC•OO 
Benzene.· rng/llJjr.• O.OE•OO O.OE•OO 0.0E•OO 0.0£•00 0,0E•OO 
BrQftOOichloro- mg/L 0.0E•OO 0.0E•OO O.OE•OD O:OE•OO · · O.OE-OC 

a,eth!ne n,g{llli" O.OE•OO 0.0£•00 0.0E•OO O.OE+OO O.OE•OO 
'-.., arm.ofor-m <>g/L O.OE•OO 0.0£+00 0.0[+00 0, OE+OO ·0.0E•OO· 

8ro,,ofotm. "'9/0lil\ O.OE•OO 0.0[+00 O.OE•OO 0: OE•OO 0.0E•OO 
3 But•nl!aioic mg/L O.OE+OO o.or,oo 0.0E+OO 0.0E•OO 0. 0£•00 
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Table 28-1. · Process Flow Sheet for 242-A Evaporator. (24 sheets) 

Description Unit~ -----------
Streillll ~Vlltler 

Acid "19/fflltl 
l•Butanol 1!19/L 
1-Butano l m;1m1 n 
2-Buunone mg/L 
2-Butanone mg/lnln 
autOXY• ~/l 

di91ycol mg/min 
2•6utOXY• rrg/L 

Ethanol mg/m1n 
Sutcxy- rrg/t · 

glycol ,rg1m1n 
8utoxytrl • 119/L 

etl!ylenegl.)'col ,rg1111in 
8utraldell)'(le ,rg/L 
Butraidehyde irg/min 
C3•Alkylbenzene mg/L 
C3-Alky1ber..zene mg/min 
Caprolc · acid m;/L 
Caproic ac~d n>;ilm\n 
Carbon n,,JIL 

Tetrachloride mg/min 
Oiloroa\bromo- mg/L 

ethane in;lmin 
O,loroethyl. 2- mg/L 

hydroxymethyl . BA 
Ch lorofonn mg/L 
Chlorofonn mg/min 
2•ChlorQ!llethyl- 1119/L 

hydrox)'fl".etnylhenzene 
2-Chloro,,ethyl- nq/L 

-a-xylene mg/min 
CHMC ACld 019/l 
Citric Acid' mg/min 
1.2. DlchlorD- mg/L 

ethane 1119/ml n 
1.1 Dlchloro- rrg/L 

ethylene. mg/min 
Diethyl• Jll9/L 

phthalates mg/min 
Oi fluorodi • mg/l 

c~loromethane mg/min 
3.5-0lmethyl- 1!1;/l 

pyria1ne. mg/min 
Dimethylnitro- 1119/L 

samine mgrmin 
Olll>ethyltoluldinemg/L 
OiG>ethy 1 to lui dinemg/min 
D•oc:tylDhtnalate mg/l 
O\octylphthalete mg/min 
Dooecar.e. mg/L. 
Dodecane- mg/r.nn 
Dooecanoic mg/L 

·Acid mg/min 
Ethanl!llioic Ac1d mg/L 

. Ethanetlioic -Acid mg/min 
EthO~ytri- mg/l 
ethylene· glycol mg/min 

Ethyl.2;methyl- 11"9/L 
hydrox)methy 1 benzer.es. 

Ethyl a1cohol mg/L 
Ethyl alcohol mg/min 
Ethyl Benzene mg/L 
£thy! Benzene mgIm1n 
Ethylbenz- mg/L 

aldahyde mg/min 

P·B·l 
RW To ·RI/To Rll lo RW To J-Etl;l J-ECl-2 Air· H-C• l li•C•l· Seal 
E-C-1 E·C·2 E-C-j a Pond Steam Steam. in-leaks Stealll· · Con<1: Water· 

21 22 Z3 24 

0.0£•00 O.OE • oO 0.0£+00-0.0E•OO 
1.1£•02 l.lE-02 1.lE-02 1.1£-02 
1.5£+02 3.3E•GO 3.3E+OO l.5t+02 
0.0£+00 0.0£•00 O.OE+aO 0.0£•00 

·O.OE+OO O.OE+OO O.DE•OO O.ill:•00 
O.OE+OO. O.OEtOO O.OE•OO 0,0£+00 
O.OE+oO 0.0£•00 0.0£+00 O.OE•OD 
O.OE•OO OcOE•OO O.OE•OO 0.0£•00 
O.OE-+00 O.OE+OO 0.0E•OO 0.0£•0D 
O.OE..00 0.0£+00 0.0E•OO O.m'.•00 
O.OE+OO O.OE+OO 0.0E+OO O.OE•OO 
O.OE•OO O.OE•OO O,OE•OO O.OE•OD 
0.0£+00 O.OE+OO O.OE•OO 0.0£•00 
O.OE+OO 0.0E•OO O,OE+OO O.OE+OO 
O.OE+-00 O.OE•OO O.OE•OO O.OE+OO 
O.OE•OO 0,0E•OO O.OE•OO O.OE•OO 
O.OE+OD O.OC+OO O.OE•OO 0.0£+00 
0.0€+00 O.OE•OO O.OE+OO 0.0E+OO 
O.OE•OO 0.0£.•0D O.OE•OO O.OE•OO 

gJf:~g ~:::~: 8:~t~8 tg{;~g 
O.OE+OO O.OC•OO O.OE•OO O.OE•DO 
0.0E+OO O.OE•OO O.OE•OO O.OE+OO 
O.OE•OO 0.0£•00 O.OE•OO O.OE•OO 
O.OE•OD O.OE•OO O.OE•OO O.OE-.00 
0.0E-+00 0. OE•OO O.OE+OO O.OE•OO 
O.OE•OO O.OE•OO O.OE•OO O.OE .. 00 
O.OE•OO O.OE•OO O.OE•OO O.OE•OO 
O.OE•OO 0.0E•OO O.OE+OO O.OE•OO 
O.OE•OO O.OE•OO O.OE+flO O.OE•Oll 
O.OE+OO O.OE+OO O.OE+OO O.OE+OO . 
O.OE+OO O.OE•OO 0.0E+OO O.OE•OO 
0-.0E•OO O.OE•OO O.OE+OO 'O'.OE+OO 
!I. OE•OO O. OE+OO O.OE•OO O.OE•OO 
O.OE+OO D.OE•OO O.OE+OO O.OE•OO 
0.0E•OO O.OE•OO O.OE+OO O.OE•OO 
0.0E•OO O.OE+OO o;OE--00 0.0£•00-
0.0E+OO O.OE+01l O.OE•OO 0.0E•OO 
O,OE+OO O.OE•OO 0.0£+00 O.OE•OO 
O.OE•OO O.OE•OO 0.0E+-00 0.0E+OO 
0.0£•00 O.OE+OO O.OE•OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
O.DE•OO O.OE•OO O.OE•OO O.OE.00 
O.OE+OO O.OE•OO.o:oE+OO D.OE+OO 
0. DE+OO 0. DE+OO O.OE•OO O.OE.00 
O.OE• OO O.OE•OO O.OE•OO 0.0£•00 
O.OE•OO O.OE•OD O.OE+OO 0.0E•OO 
O.OE+OO O:OE•OO,O.OE•OO O.OE+OO 
O.OE•OO O.OE•OO O.OE•OO O.OE•OO 
O.OE•OO :l.OE•OO O.OE•OO 0.0E•OO 
O.OE~OO O.OE•OO·o.0£•00 0.0E•OO 
0.--0E•OO O.OE•OO O.OE•OO O.OE•OO 
O.OE+OO o.oe.oa 0.0£•00 O.OE•OO 
O.OE+OO O.OE+OO 0.0E•OO·O,OE.•00. 
O.OE•OO 0~0£+00 O.OE•OO O.OE+OO 
O.OE•OO O.OE•OO.O.OE+OO O.OE+OO 
0.0E•00-0. OE•OO. 0,0£•00 O.OE•OO, 
O.OE+OO O.OE•OO O.OE+OO o.OE+OO 
O.OE•OO 0.0£•00 O.OE•OO 0.0E•OO 
O.OE•00-0.0E•OO O.OE•OO ·o.OE•OO 
0. OE•OO O.OE+OO O.OE+OO O.OE•OO 
0.0E+OO 0.0£+00 O.OE•OO 0.0£+00 
O.OE•OO O.OE+OO 0.0£+00 0.0£+00 
O.OE•OO O.OE•OO O.OE•OD O.OE+OO 
0.0£•00 O.OE•OO 0.0E•OO O.OE+OO 

2S 
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29 30 

0.0:•00 
l.!E·02 · 
6.Zf-03 
O.OE•OO 
O.CE+OO 
O.OE•OO 
O.OE+OO 
O.OE•OO 
O.OE• oo 
O.OE•OO 
O.~E•DO 
O.OE+OO . 
O.OE•OO 

.O.OE•OO 
O.OE•OO 
O.OE•OO 
O.OE+OO 
O.OE• oO 
0,0E-00 
0.0£+00 
O:OE•OO 
O.OE•OO 
O.OE•OO 
·o. DE•OO 
O.OE+OO 

t~:~g 
O.OE•OO 
O.OE•OO 
0.0£•00 
O.OE•OO 
O.OE•OO 
O.OE•OO 
O.OE•OO 
O.OE•OD 
O.OE.-00 
0.0E•OO 
O.OE•OO 
O.OE•OO 
O.OE•OO 
O.OE•OO 
O.OE+OO 
O.OE•OO 
0.CE+OO 
0.0[•00 
O.OE•OO 
O.OE•OO 
C.OMO 
O.OE•OO 
a.OMO 
CcOE•OO 
0.0£•00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.Ot•OO 
o.oE.oo 
O.OE•OO 
O.OE+OO 
O.OE•OO 
O:OE+OO 
O.OE+OD 
O.OE+OO 
O.OE+OO 

-
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I Table 2B-I. Process Flow Sheet_ for 242-A Evaporator. (24 sheets) 
2 

'-- P-6-l 
RII To aw To. RW To RW Tc J-ECl·l J-ECl·2 ,\1r H·C-1 H-C-1 Se~l 

Oescrl1>t1or. unns E-C-i E·C-Z t-C-3 B PO/IO Steam Steam· _in-leats Steam eono. water 
-"'··-··-- -- -~·-· ....... . ----" 
Stream N~r 2l 22 23 24 25 26 27 28 29 30 

£OJA mg/L G.OE•OO 0.0E+OO O.OE•OO 0.0£+00 O.OE+OO 
ED3!1 mglndn O.OE•OO O.OE•08 O.OE•OO 0.1!£•00 O.OE•OO 
EDTA mg/L O.OE•OO 0,0E•OO O.OE•OO 0.0£+00 O.OE•OO 
EDTA lllglmin <i.OE•OO 0.0E•OO 0.0E•OO D.OE•OO O.OE•OO 
Etttylllylene mg/L O.OE•OO O.OE•OO 0.0E•OO O.OE+OO Q.OE+OO 

l Ethyhylene "9/ni!n O.OE+OO 0.0E•OO O.CE•OO O.OE•OO O.OE•OO 
HeptalJecane mgll O.OE•OD O_.OE•OO O.OE•OO O.OE+OO C.OE• oo ·! Heptaaecane mg/min 0.0E•OO O.!IE+OO O.OE•OO 0.0~•00 C.OE•OO 
fiepta<iecano,c mgll O.OE•OO 0.0E•DO O.OE.•00 O.OE•OO O.OE•OO 
· Ac!O mg/min 0,0E+OO 0.0E•OO O.OE•OO O.OE-tOO O.OE•OO 

Heptane!llolc mg/l O.OE•OO 0.CE•OO O.OE•OO O.OE•OO O.OE•OO 
Acid :ng/nln O.OE•OO O.OE•OO 0.0E•OO O.OE+OO O.OE•OO 

Hexaaecar,e mg/L O.OE•OO 0.0E•OO·O.OE•OO O.OE•OO O.OE•OO 
HexMecane mg/m,r. 0.0E•OO D.OE+OO O.OE+-00 O.OE+OO O.Oo•OO 
Hexaoecano1c mgll O.DE•OO 0.0E+OO 0.0£+00 0.0€•00 O.OE•OO 

Aeid mglmir> O.OE•OO 0.0E+OO 0.0E•OO O.OE•DO O.OE•OO 
Hexanl!d101 c mg/L O.OE+OO 0.0E+OO O.OE•OO O.OE+OO O.OE+OO 

Aeid ,rgl!llln 0.0£•00 O.Of+OO O.OE+OO O.OE+OO O.OE•OO 
Hexanoic mg/l O.OE-tOO 0.0E+OO O.OE+OO O.OE+OO O.OE•OO 

AC10 .-g/mln 0.0£•00 O.OE•OO O.OE+OO 0,0E•OO O.OE•OO 
Hydroxyacet1c mg/L O.!lE•00.0.0E+IJO 0.0E+OO 0.0£+00 O.OE•OO 

Acid mg/min O,OE+00-0.0E+OO O.OE•OO O.OE+OO O.OE•OO 
2-H)'(lr0J1)1lll!t.'lyl- mgll O.OE•OO 0.0E•OO O.OE•OO O.OE•OO O.OE•OO 

benzolc .Acid "9/lllin O.OE•OO 0.0E•OO 0.0E•OO C.OE•OO O.OE+OO 
11ethoxydi • mg/L 0.1lE•OO 0.0£+00 0.0E+OO O.OE•OO 0.0E•OO 

glycol mg/m1n O.OE•OO O.OE•OO O.OE•OO O.OE•OO 0.0£+00 
Hethosytri. mg/L 0.0£•00 O.OE+OO O.OE•OO O.OE•OO O.OE+OO 

glycol mg/min O.OE•OO 0.0E+OO 0.0E+OO O.OE+OO O.OE•OO 
Ml!thylDen2• n>;IIL O.OE•OO 0.0E•OO O.OE•OO 0.0E•OO 0. OE•OO 

4ldanrde mg1m1n C.OE•OO 0.0E•OO O.OE•OO 0.0E•OO O.OE•OO 
2•Metny nenzo,c 11>1/l O.OE•OO O.OE•OO O.OE•OO O.OE•OO O.OE•OO 

. ~ 
AC1d mg/:nlr. O.OE•OO 0.0E•OO O.OE+OO 0.0E•OO 0.0E•OO 

lle~l~~~ae mg/l O.OE+OO 0.0E+OO O.OE-•00 O.OE•OO O.OE•OO 
n>;1/min O.OE•OO 0.0E+OO O.OE+OO (kOE•OO O.OE•OO 

2•Ketnyl .hyoroxy-mg/L O.OE•OO O.OE+OO O.OE•OO O.OE•OO 0.0£•00 
metnyl oenzene mg/mir. 0.0E•OO 0.0E•OO O.OE•OO O.OE•OO 0.0E•OC 

l!et!lyl n•propyl mg/L O.OE•.00 0.0£•00 0.0E•OO O.OE-,OO 0.0E•OO 
~etone mg11111n 0.0E•OO 0.0E•OO O.OE•OO O.OE•OO. O.OE•OO 

Methyl n-outyl mg/l O.OE•OO 0.0E+OO O.OE•OO O.OE•OO O.OE•OO 
i<etnne mg/min O.OE-00 0.0E-tOO O.OE+OO O.OE•OO O.OE•OO 

M!St <n;/L O.OE•OO 0.0E+OO O.OE+OO O.OE•OO 0.0£+00 
(He•one) mg/min O.OE•OO 0.0£+00 O.OE•OO O.OE•OO O.OE•OO 

2-Mgt!'lyl- ,rg/L 0.0E•OO 0.0E•OO 0.0E•OO 0.0£+00 0.0MlO 
nonane mg/iain O.GE•OO-O.OE-00 O.OE•OO O.OE+OO O.OE•OO 

Methyl- o,:J/L O.OE+OO 0.0E•OO O.OE•OO C.0£+00 O.OE<-00 
- :olu1<Jine ~.g,m1r, O.OE•OO 0.0E•OO O.OE•OO O.OE-+-00 0.0£•00 

n-(221!45 • mg/l O.OE•OO 0.0E•OO O.OE•OO O.OE•OO 0.0£-<)0 
C40H8i mg/min O.OE•OO 0.0E+OO O.OE.+oe 0.0£•00 O.CE•OO 

H£DTA mgll O.OE•OO O.OE•OO O.OE•OO· 0.0£+00 O.DE•OO 
KEOTA mg/min 0.0E+OO 0.0E.,.00 0.0£•00 0.0£•00 0 OE•OO 
MAIOA mg/L 0.0E•OO 0.0E•OO O.OE~OO 0.0E•D0 0 .OE•QO 
MAIDA mg/min O.OE•OO 0.0E•OO 0.0E•OO o:OE•OO O.OE•OO 
MIC£0A mg/L O.OE•OO 0.0E•OO 0.0£+00 0.0E•DO O.OE•OO 
HICEDA lllg/lllin O.OE+OO 0.0E+OO O.OE•OO 0.0E•OO O.OE•OO 
~itrilotri. !119/l C.OE•OO 0.0E•oo·o.3£•00 O.OE•OO O.OE+OO, 

acetic Acid mg/nnn O.OE+OO 0.0E•OO 0.0£•00 O.OE•OO O.OE+-00 
OCtOOecano, c a,;/l O.OE•OO O.OE•OO O.OE+OO O.OE•OO O.OE--00 

•'Ac~tt :ig111>in O.OE•OO 0.0E+OO 0.0E•OO O.OE+OO C.OE+OO 
o-~ylene mg/L 0.0E•OO O.OE•OO 0.0£•00 O.OE•OO 0.0(•00 

~:~l~tolueM 
mg/r.nn O.OE•OO 0.0£+00 0.0£•00 0.0E•OO O.OE+OO 
:ng/l O.OE•OO 0.0E-tOO O.OE<-00 O.OE•OO O.OE•OO 

p-Chlorotoluene mg/min O.OE•OO 0.0E•OD 0.0£•00 O.OE-tOO O.OE+OO -· o·Oicnloro- mgtl O.OE•OG 0.0E•OO O.OE+OO 0.0E•OO Q.0£+00 
Oenzene mgfmin 0.0€•00 0.0E+OO D.Oi•OO O.OE•OO 0 .OE•OO 

Pentaoeca~ n,g/l 0.0E•OO O.OE•DO O.OE+OO 0.0E•OO ll.OE•OO 
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Table 2B~ 1. Process Flow Sheet for 242-A Evaporator. (24 sheets) 

-Desert ption · 

Strea:n NIP?lter 

Pentadecane mg/min 
Pentadecanolc _mg/L 

Acid 119/JJ\n 
Pe11tanecioic . mg/L 
. Acid mglmin 
Phenol mg/L 
Pheno 1 mg/min 
2-Proptnol JllQ/L 
2-PrOl)ano\ mg/min 
Propylbenzene 11'9/L 
. Propy l benzene · mg/min 
Pyfi<!lne 1119/l 

· .Pyridine. erg/min 
Tetrachloro- 1119/l 

ethy 1 ene a,g/mln 
Tetraaecane mg/L 
Tetra<lecane mg/min 
-Tetrahy;;tro- ,ng/t: 

tvran Jll!l/mln 
Tri butyl mg/t 

phOSDhate mg/:nln 
Tri•n-butyl• 1113/L 

1d1-01 >-phosphate 
1.1.l•Tri• rrg/L 

Clllorethane mg/min 
Tricnloro- ,rg/L 

etilylene . lll9/mln 
Trichloronethane mg/L 
Trich1oromethane mg/min 

.. T ridecane . 11!1]/L 
Tricecane !1J9/m1n 
Triglyme mg/l 
Triglyme .. 11'9/mln 
l:J.5 Trlmettlyl mg/L 

. benzene· mgtmtn 
Toluene mg/L 
Toluene . mg/min 
Vlnyl thlor!<)e mg/L 
V\nyl ChlodOe mg/min 
lindecane ,ng/t 
undecane mg/mtn 
L'nt no,m · mg/l 

phthalates · mg/min 

~ To RW To RW io aw To J-ECl-1 J-Ec1:2 Air H-C-1 
E-C· l E-C-2 E·C-3 a Pond Steam · Steam . in- leats · Steam 

----- -----· 
21 22 23 24 25 26 27 28 

0.0E•OO O.OE+OO O.OE•OO O.OE+OO 
O.OE+ao O.OE•OO 0.0£-+00 O.DE+OO 
a.OE+OO 0.0£•00 O.OE•OO O.OE+OO 
0,0E•OO 0.0£+00 G.OE+OO O.OE•OO 
O.OE+OO 0.0£+00 0.0£•00 O.OE•OD 
O.OE•DO O.OE+OO 0.0£•00 0.0£•0D 
O.OE-+00 0.0£+00 O.OE--!lO O.OE+OO 
O.OE•OO O.OE•OO O.OE•OO O.OE•OO 
0.0£•00 0.0£+00 O.OE•OO O.OE•OO 
0.0£+00 O.OE+OO 0.0£+00 O.OE+OO 
O.OE•OO O.OE+OO O.OE+OO O.OE•OO 
0.0£+00 0.0E+OD 0.0£-+00 O.OE•OO 
O.OE•OO 0.0£+00 O.OE+OO O.OE•OO 
O.OE•OO 0.0£+00 O.OE+OO O.liE+OO 
O.OE-• oil O.OE.00 O.OE+OO O.OE+OO 
O.OE•OO O.OE+OO O.OE•OO O.OE•OO 

. 0.0£+00 O.OE+OO O.OE+OO .O.OE•OO 
O.OE+OO O.OE+OO 0.0E•OO 0.0£•00 
O.OE+OO O.OE+OO 0.0£•00 .O.OE•OO . 

-0.0E+OO O.OE•OO O.OE+OO O.OE•OO 
0.0£+00 O.OE+OO O.OE+OO O.OE+OO 
O.OE•OO O.OE•OO O.OE•OO O.OE•OO 
O.OE•OO O.OE .. 00 0.0£•00 0.0£•00 
O.OE•OO 0.0E+OD 0.0£+00 O.OE+OO 
0.-0E•OO 0.0E•OO D.0£+00 0.0£+00 
O.OE•OO O.OE•OO O.OE.•OD O.OE+OO 
0.0E•OO O.OE•OO O.OE•OO 0.0£+00 

.O.DE+OO 0.0E+OO O.OE•OO O.OE+OO 
0.0£•00 O.OE•OO 0 . .0£•00 O.OE+OO 
O.OE•OO O.OE•OO O.OC•OO O.OE+OO 
O.OE•OO O.OE•OO O.OE•OO O.OE+OO 

·o.OE+O(.\ O.OE•OO O.OE•OO O.OE+-00 
O.OE•OO O.OE+OO O.OE+OO O.OE+OO 
O.OE•OO O.OE•OO O.OE+OO O.OE+OO 
O.OE•OO O.OE•OO O.OE+OO O.OE+OO 
O.OE•OO 0.0£•00 D.OE•OO O.OE+OO 
0.0£•00 O.OE•OO O.OE-00 O.OE+OO 
O.OE•OO D.0£+00 O.OE+OO O.OE•OO 
0.0E•OO O.OE+-00 O.OE.•00 O.OE•OO 
O.OE+OO O.OE•OO 0.0£+00 O.OE+OO 
O.OE•OO 0.0£•00 O.OE•OO O.OE+OO 
O.OE•OO O.OE•OO O.OE-00 0.0£+00 
0.0£1-0i) ~.OE+OO O.OE•OO O.OE•OO 
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P-E•l 
H-C-1 Seal 
Con4, water 

2!; 30 

O.OE•OO 
0.0£+00 . 
O.ONO 
O.OE•OO 
O.OE•OO 
O.OE•OO 
O.OE+OO· 
O.OE•OO 
O.OE+OO · 
O.OE+OO 
O.OE•OO 

. O.OE+OO 
O;OE•OO 

. O.OE•OO. 
0.0E•OO 
0.0£+00 
0.0£+00 
O.OE+OO 
o.aE•OO 
O.OE+OD. 
O.OE•OO 
O.OE•OO 
O.OE•OO 
O.OE•OO 
O.OE+OO 
O.OE..00 
C.OE•OO 
O.OE•DO 
O.OE•OO 
O.OE+OO 
O.OE•OC 
O.OE+.."O 
0.0E•DO 
O.OE•OO 
O.OE+OO 
O.OE+OO 
O:OE•OO 
O.OE+OO 
O,OE•OO 
O.OE•OO 
O.CE•OO 
O.OE•OO 
0. OE•.00 

-.._,i 
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I Table2B-1. Process Flow Sheet for 242-A Evaporator. (24 sheets) 
2 .. -·. -- .. - -· - ·- ~- -•-r-· ___ ., .. ......__. P-8-2 C-100 

.. : Seal Air 
Oescriptio!i Units 'Water Flow 
·-·-·------ --·-· 
Stream Number 31 32 

Form liquid Gas 
L/inln Total 3.8£-01 3.2E•02 
Batch . l/Batch 
Temperature C .2.2E+Ol 2.8E+Ol . Sp. Gr. unit less l.OE+OO 9.lE·Ol 
Abs . Pressure Torr . .. 7c6E+02 7 .6E+02 
Abs . Pressure • Pa l.0(+05 l.OE+OS 

roe .6.2E+OO 
mg/L ue .. oo 2_6E-03 

. TOC mg/min 6.4E-Ol 8.6E-Ol 
TDS mg/L . O.OE+OO 6.7£-05 
TDS mglmln O.OE+OO 2.2E-02 
1120 · L/mln 3.8E•Ol · l.2£+01 
1120 kg/min 3.8E·Ol 8.6E-03 
Air L/mln O.OE+OO 3.1E•02 
Air ~9/min 0.0E+Oll 3.7E•Ol 
Heat Joules/min 

Alpha uCi/ml 8,lE•lO S.7E-16 
Alpha . uC1/mtn 3.lE-07 1.9E-l0 
Beta uCi/ml 1.0E-08 6.8£-18 
Beta uC1/min 3.BE-06 2.2E•l2 
3H uCi/ml 0.0£.-00 2. 7E-06 
3H uCi/min 0.0E+OO S.8E·Ol 
lK uCi/ml O.OE•OO 2. 7E•ll 
14C uCi/min O.OE•OO S.BE-06 
60Co uCi/ml 0.0E•OO 6.4E-l0 
.60Co uCi/min 0. OE•OO 2.1£-04 

'- 63Ni uCt/1111 ·o, DE+OO O.OE•OO 
63NI uC1/m1n 0.0E+OO O.OE+OO 
79Se uCl/ml O.OE+OO 2.9(-10 
79Se 'uCi/mln O.OE .. 00 9;JE-05 
90Sr uCitml O.OE+OO S. lE·ll 
-90Sr uCi/mln O;OE+OO l.7E-05 
93Zr uCi/ml 0.0E•OO 0.0£.+00 
93Zr uCi/min O.OE+OO O.OE+OO 
94Nb uCl/ml O.OE+OO 4.SE-10 
94Nb uCi/mln 0.0E•OO UE-04 
99Tc uCi/ml O.OE•OO 2.4E-09 
991'c uCltmln O.OE•OO 7.7E•04 
-l06Ru · uCl/ml Q.0£•00 l.6£-11 
106Ru uCi/f!lin O.OE•OO 5.1E·06 
ll3Sn uCl/ml O.OE+OD O.OE+OO 
.ll3Sn uCl/mln O.OE+OO O.OE+OO 
124Sb uC\/ml O.OE+OO O.OE+OQ 
124Sb uCi/min O.Of+OO O.OE+OO 
.!25Sb, .. uCl/ml O.OE•OO O.OE+OO 
l25St> uCilmln 0.0£+00 . O.OE•OO 
126Sn uCl/l!il 0.0£•00 O.OE+OO' 
126Sn uCilmin O.OE+OO O.OE+OO 
1291 uCttml O.OE+OO l.4E·09 
1291 uCi/mln 0.0E+OO 4.6E-04 
134Cs uCi/ml O.OE+OO 3.7E·l0 
l34Cs uCilmin O.OE•OO 1.2E-04 
135Cs uCilml 0.0EtOO 0.0E+OO 
l35Cs UCi/min O.OE+OO O.OE+OO 
137Cs UC1/1111 O:OE+OO 3.0E-12 

· 137Cs uCilmin 0.0E+OO 9.7E-07 
l44Ce uCi/ml O.OE+OO O.OE+OO 
l44Ce uCi/mln O.OE+OO O.OE+OO 
147Pm uC1/ml O.OE+OO D. OE+OO 
147Prn uCi/mln · 0.0E+OO O.OE+OO 

'-' 151Sm uC1'/ml O.OE•OO O.OE+OO 
151Sm uC11m1n O.OE+OO 0.0E+OO 
l5SEu uCi/ml O.OE+OO O.OE+OO ., 

.) 
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Table 2B-1. Process Flow Sheet for 242-A Evaporator. (24 sheets) 

P-8-2 C-100 

· Desert pt, ori. · 
Seal Air 

vn1u Water now .................. 
Strea111 IIUJ111:er ll 32 

iss:u uC1t1111n 0.0£•00 O.OE..00 
2261!& uC!tml O.OE..00 O.OE•OO 

· 226Ril uCl/min 0.0£•00 O.OE•OO · 
230Th uC,tml O.OE•OO O.OE+OD 
230Th .. uc11m111 O.OE•OO 0.0E•OO 
233U uCl'/nll O.OE+OO O.OE•OO 
233U uCi/mln 0. OE•OO O.OE+OO 
2~U uCtlml O.OE•OO 7.2£-13, 
234U. uCi lmtn O.OE+OO 2.3E-07 

. 235U uC1/ml O.OE•OO' '3.5£-14 
235U uC1/min O.OE•OO l.lE-08 
238\J uCttml O.OE•OO Z-6E·l3 · 
238U · UC1/111ln O.OE+OO · 8.4E~08 
2J711p uCf/ml O.OE+OO l.2E·l2 
23711;1 uCitarin O.OE•OO 4,0E-07 
238Pu uC11ml O.OE•OO 8.lE-16 
238Pu uCl/m1n O.OE•OO 2.6£-10 
239Pu uCtlml O.OE•OO UE-15 
239Pu uCl/mir. O.OE+JJG 5.4[-10 
. 240Fu uCitl!ll O.OE•OO O.OE---00 . 
240Pu uCi/min O.OE•OO O.OE ... 00 
241Pu JJC1/ml. o:il£-OO O.OE+OO 
241Pu uCi/min O.OE•OO 0.0E+OO 
2,1Am uC1/ml O.OE•OO 6.2E-15 
241Am, uCltmtn O.OE•OO 2.0E-09 
2.t:3hn uCl/ml O.OE•OO O.OETQO 
243Am uCt/min O.OE+OO O.DE+OO 
2440n uCitml O.OE•OO 4.8[-12 
244Cm uCllm!n 0.0£-•00 l .SE-06 

Al02- mg/L 0.0£-><)0 4.lE,04 
Al02· rng/min O.OE...00 l.3E-Ol 
~H4+ mg/1,. O:OE...00 l.lE+OO 
NH4- mgltnln O.OE+OO J.6E•02 · 

.. Sb mg/L O.OE•OO o.OE .. oo 
$1) mg/min O.OE•OO O.OETQO 
As. . mg/L O.OE•OO O.OE+OO 
As mg/min 0,0E•OO O.OE+OO 
Ba. J119/L 3.0E-02 3.0£-07 
Ba mg/min 1.2£-02 9.BE-05 
Be mg/L O.OE+OO O.OE+OO 
Be mg/min O.OE•OO · O.OE•OO' 
61 mg/L O.OE•OO O.OE+OO 
61 mg1m1n O.OE+OO O,OE+OO 
6 mg/L O.OE•OO 3.st-07 
B mg/min 0.0E+OO l.lE-04 
Ca · mg/L l.9E•Ol · l:9E~os . 
Ca mg/min 7 .3E•OO· 6,0E-03 
ca mg/L 2.0E-03 3. lE-07 
Cd mg/min 7 .6E-04 l.OE-04 
CO:l• IIXJIL O.OE•OO ·z.4£sQ4 

.COJ• · mg/lnin· O:OE+OO 7 .9E;02 
Cl- rr.g/l 7 .8£-01 2,0E-05 

. CJ- mg/min 3.0E·Ol 6.6E-0J 
C.r· mg/l l.OE·02 4.lE-08 
Cr mg/min· 3.9E-03 1.3(-05 
cu . mg/L 7 .4E-02 .. l.SE-07 
Cu (!1,1/min 2.BE-02 4. 7E•05 
CN- mg/l O.OE+OO 9.SE-07 
CH- mglm1n O.OE•OO 3.1E·04 
F- mgtL O.OE•OO 7.lE-08 
!'- m;itmin O.OE•OO 2.3£-05 
fe illg/L 1. OE-01 8.SE-07 
Fe mg/min 3.9E·02 z.eE-04 
,1-12 mg/l 0.0E+OO l.OE-O!i 
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I Table2B-l. Process Flow Sheet for 242-AEvaporator. (24 sheets) 
2. 

'- p.g.2 C·lOO 
Seal Air 

Desci:-1pt ion Units · Water Fl<M 
----------· 
Stream· Numi)er 31 . 32 

: 
H2 mg/min·'. O~OE+OO 3:4E-07 

"OH- mg/L·. O.OE+OO l.4E-03 
OH- mg/min O.OE+OO' 4 .4£•01 
:pb mg/L l.3E-02 UE-06 
Pb mg/min 4 .BE-03 3.SE-04 
Mg mg/L 4.JE+OO _ 4.6E-06 
Mg mg/min 1.6E• OO. l.SE-03 
Mn mg/L . L lE-02 5.BE-07 

. Hn mg/min · 4.0E-03 l.9E-04. 
ifg mg/L O.OE+OO 1.6£-07 · 
Hg mg/min 0.0£+00 s.iE•,os , 
Mo. mg/L O.OE+OD l.2E-06 
Mo mg/min O.OE+OO 3.BE-04 
Ni mg/L l.1E·02 7 .9E•07 
Ni mg/min 4.2E-03 2.5E-04 
tl03- mg/L 1.2E+OO 3.SE-04 
N03- mg/m1n 4.SE-01 l.2E·Ol 
NOZ- 11'9/L O.OE+OO 4.4E-05 
tl02- fi9/min 0.0E+OO 1AE~02 
P04 11'9/l O.OE+OO l.0E-04 
P04 11'9/min O.OE+OO 3.4E-02 
p mg/L ·. O.OE+OO 9.6£-05 
p 1T9/min. .O.OE+OO. 3.IE-02 
K mg/l 8:0E,01 1.0E-04 
IC mg/min 3 ,OE-01 3.3E•02 
Se mg/L O.OE-tOO O.OE+OO 
Se. · mg/min O.OE•OO O.OE+OO 

'- Si mg/L. ·.O.OE+OO 5.9E·06 
.Si ITT,j/min 0:0£+00 1;9£-03 
Ag . mglV .O.OE•OO · O.OEtOO 
Ag mg/min O.OE-1:00. O.OE+OO 
Na mg/L 2:4E+OO L6E:04 
Na mg/min 8. 9E:01 S.2E·02 
S04• mg/L l.0£+01 4.SE-06 
S04• mg/min 3.9£ .. 00 l.SE-03 
s- mg/L O.OE+OO O.OE+OO 
S- mg/min · O.OE+OO O.OE+OO 
Ti mg/L 0.0£+00 0.0E+OO 
Ti mg/min D.OE+OO O.OE+OO 
w mg/L O.OE+OO 4;1£>06 
w mg/min O,OE+OO 1.JE-03 
l! mg/L 6.4E-Ci4 l.SE-06 
u . mg/min · 2.4E;o4 4.BE~04 
V mg/L 0 .OE'.':00· 0.0£+00 
V . mg/min O.OE+OO O.OE~OO 
Zn mg/L 4;8E0 02. 9:6E::02 
2n mg/min l.BE-02 3.lE-04 
Zr mg/l ·. .O.OE•OO o~OE•OO 
Zr mg/min O.OE+OO O.OE•O.O 

Acetor\e mg/L · OiOE+OO l.9E-03 
Acetone mg/min O.OE+OO 6:0E~Ol 
Alkyl. hydroxy: mg/L O.OE+OO LOE-07 

· rnethy 1 benzene mg/min 0.0E+DO 3.JE-05 
Benzyl alcohol mg/L O.DE+OO O.OE+IJO 
Benzyl alcohol mg/min O.OE+OO 0.0E+OO 
Benzaldehyde mg/L O.OE+OO O.OE+OO 
Benzaldehyde mg/min O.OE+OO 0.0E•OO 
Benzene 1119/L . O.OE+OO O.OE+OO 
8enzene mg/min O.DE.+00 O.OE+OO 
Brcmodichloro- mg/L O.OE•OO O.OE+OO 

'--
methane mg/min O.OE•OO O.OE+OO 

Bromofonn mg/L O.OE+OO O.OE•OO 
Bromoform mg/mtn O.OE•OO O.OE+OO 
Butanedioic mg/L O.OE+OO 6.8E·OS 

3 
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Table 2B-1. Process Flow Sheet for242-A EvapOrato;. (24 sheets) 

oescriotior. :JnitS 
... _ .. _ .. __ ¥ __ ... •:---
stream~ 

At:1d 1119111J11t 
1-e11til!l0l _-a,;iJL 
, •Bt1tano 1 li:9/mi n 

. 2-Sutanone 1119/l 
2-!l'Jt,'111~ lllg/.l!lfll 
llutoicY· - .mgJL -

diglycol IJ>J/llltn 
2-8\/tOXl'· mg/L 

ethar,cl - mg/min 
ButOl\Y' !llg/l 

gl}'COl _ · mg/lllin 
llatoll)'tri - . mg/L: 
· ett;yler>eglyeol_ mg/mio 

lhtra 1 dehJICIE! mg/L 
Butraldeh1~ ·lllll/lJJfn 
·C3-A11:ylb11nzene 1119/L 
CJ-1\llylbenzene 111;1/min 
Caproi c acid IT,;)/L 
Cat1roic acid mg/min 
Carbon ·mg/L 

Tetrachlorlde ,,ng/mln 
Chlorooibt'Cmo; -mg/L 

i!thar.e _ _ : mg/r11ln 
Cnroroethjl. 2- ~/L 

hydrw;~tllyl: °" 
Clllorororm - mg1L 
Cnlcroforn,. - mg/mill 
2·Ch1oroo:etbYl• mg/L 

il}'(lroxyir.et~::, 1 oenzene 
2-Chl-oror~tllYl • in;J/L 

-o-xyler.e mg/.11!n 
Citric Acia mg/L 
Citric Aci~ mg/min 
l .Z Olchloro- mg/L 

eth~ne mg/mill 
1.1 OichlOf'll· - mg/L 

~thylen2 mg/min 
illethyl. mg/L 

v.,tn.itotes mgJmn 
Oitluote<l'I• ffo/l 

chlore111HJ1ane mg/111111 
3.5-0l~thyl- i!tg/L _ 

P)ltld1ne ·c,g/mm 
Dimethy1nitro• µ,g/L 

sain,ne · 11191m1n 
D)m!!t'1YltoMG1r.'.m9lL. 
D•(lll!tt,y 1 tr-1 u f di r.!1119/lllln 
01octylphtnalate ~/l 
C11octyli,1Jt!1al~te ~!min 
llod~ane mgfL 
lloelecane "'-lfmin 
llodecano~e aqfL 

AciO -nq/miri 
!:t11ar.lldf01c Acid Jn\lll 
Ettianeato,c Ac\d 1!1j/rnin 
tthoJ.Ytri- _ _ mg/L. 
.ethylene 9J>-Col,mg/1111ra 
athyl.2•111:tnyl• n,gJ'. 

IJyoroJt_ymetiJylDen2eJll!S 
Etllfl elconol ~.gll 

.Ethyl akorn>l rng/ITTln 
Etliyl Sennne 1113/L 
Et!Jyl Ben:.!e,1e ~!l!!ln 
Ethylb!!IIZ• s.ij/l 

a )dahyde r.19/ir,m 

P-B•2 C-100 
Swl Air 
:later Fla,, 

31 32 

O.ilE•OO 2.2£-02 
l.lE-02- 8.6£-0~ 
4.2E·03 2.8£-06 . 
0.0£+<)0 0.0E•OO 
O.OE.00 O.OE+OO 
O.OE•OO -0.0E+OO 
O.t)(•OO ll.OE•OO 
O.OE•OO O.DE+llO 
O.CE•OO 0. O!+OG 
O.OE+ro · O.OE+DO 
D.OE•OO O. OE~OO 
O.OE+OO 0. 0£•00 
0,0£+-00 0. OE•OO 
0,0£+00 o.OE..00 
O.OE• OO O. OE•OO 
O.C!•OG 9.0EcllJ 
O.OE+OO 2.9E•OO 
0.0£-1{)1) O.OE.00 
G.OE+OO O.OE--00 
D.0£+00 O.CE+DO 
0.0£--00 O.OE•OO 
0.0£•0,J -O.OE ... 00 
O.ot•OO D.OE+OO 
0.0£"•00 1.1£·04· 
O.OE+OD 3.7E-02 · 
0.0£+UO O.OE-+00 
1). °'+00 0.0E•OO· 
O.Oe+OO Z.8£·04 
0.0£-+0(i 8.9£-02 
-0.0£..00 l.7E-O;! 
6.0£•00 5.4£-Gl 
0.llf•OO 5.4E-CS· 
0.0£•00 L7£,02 
O.OE+C-0 0.0c•llO 
0.0.E+OO O.OE•OO. 
O.OE+OO 0. OE+OO 
O:OMO - O.OE+OO 
O.OE--Qll UE-09 
O,OCTOO l.5E•C6 
O.OE+OO O.OE+OO 
O.OE•OO O.OE•OO 
O.OE•OO O.OE+OO 
O.OE+OO O. 0£+00 
o:OE•CO ,0.0£-00 
0."0o•OO O .0£•00 
O.Ol:+03 Uf.·05 
o·.o.:+00 7 .GE-03 
~-OE~ 6,9E-09 
O.OE+OO 2.2[-06 
O.Ot•OO l.4H6 
0.0£•00 4.6£.1),l 
0.0E•00 1 ·0€ 10 ME+Oo · f aE:oe · 
O.QE•OO 3.6E-0(, 
O.OE+OO 1.2£.DJ 
O.OE+OO O.OE•Oil 
0 • OE•OO 0. OE+OO 
O.OE+OO S.3E-07 
O.DE+OO L?E-04 
O.OE+On O.OE+OO 
O.OE-+00 _O.OE•OO 
O.OE•OO 0.0E-+C-0 
O.CE.OD 0.0E+GO 
O.OE-00 UE-0.:: 
G.OE+OO 5.7E-02 
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. Table 2B-1. Process Flow Sheet for 242-A Evaporator. (24 sheets) 

P-8-2 C-iOO 

Description 
Seal Air 

Units Water flow 
-.. ---·· .... -· 
St ream Number 31 32 

.. ED3A mglL .. O,OE+OO 2:5£-12 
ED3A mg/min O.OE+OO 8:.QE-10 
EOTA mg/L .0.0E+OO 7 .2[-12 
EDTA · mg/min D:OE+OO 2:3[-09 
Ethylllylene mg/L O.OE+OO 7 .2Ec07 
Ethyl xylene mg/min O.OEo-OO 2.JE-04 
Heptadecane mg/l . 0.0E+OO O.OE+OO 
Hepta<1ecane mg/min O.OE+OO O.OE+OO 
Heptadecano! c rr,g/t O.Of+OO 1.9£-09 

Aciel mg/min . 0: OE•OO 6.1E~07 
• Heptanedi 01 c mg/L . o:OE+OO 2:8£-08 

Acid mg/mio 0.0£+00 9.2E·06 
Hexadecane mg/l 0.0E+OO O.OE+OO 
Hexadecane mg/min O.OE+OO 0.0[+0Q 
Hexa<1ecano1 c 1119/l O.OE+OO l.SE~09 

ACiel 1119/mio O.OE+OD 4. 9[-07 
Hexanedio1c mg/l O.OE+OO 2.4E-ll 
. Acid mg/min 0;0[+00 7 .SE-09 

Hexanoic mg/L 0. OE+OO 2.2E-08 
:Acid mg/min 0. OE+OO· 7 :0E-.06 

Hydroxyacet i c mg/l O.OE+OO 3.lE-03 
Acid mg/min 0.0[•00 LOE+OO 

2-Hydroxymetliyl- mgll O.OE+OO 2.5£-06 
benzoic Acid mg/min O.OE+OO 8.2E•04 

Methoxyai- mg/l O.OE•OO 0.0E+OO 
glycol mg/min O.OE+OO. O.OE+OO 

'°',ethosyt ri - mg/l 0.0E+OO ·o. OE•OO 
glycol · . mg/min O.OE~OO 0.0f+OO 

MethylJJenz- mg/l O.OE+OO 7 :OE.-05 
aldahyele · mg/mio O.OE+OO 2.3E-02. 

.2-HetllylDet'll:0iC mg/l 0.0E+OO 5.5E;06 
Acid lllillmin O.OE->00 l.8E·03 

Methylene mg/l O.OE+OO O.OE+OO 
chloride . mg/min O.OE+OO O.OE•OO 

2-Methyl .hydroxy-mg/L O.OE+OO l.OE-04 
methyl Denzene mg/min · O.OE+OO 3AE·02 

Methyl ncpropyl mg/L O.OE+OO O.OE+OO 
ketone mg/min O.OE•OC 0.0[+00 

Methyl n-butyi mg/L O.OE+OO 0.0E+OO 
ketone 1110/m1n 0.0E+OO O.OE+OO 

.'IIBK illg/l . 0. OE+OO O.OE+OO 
. (Hexone} mg/min O.OE-:OO O.OE+OO 

2-Methyl • ng/L 0.0E+OO O.OE+OO 
.. nonane mg/min O.OE .. 00 O,OE•OO 
Methyl- mg/L 0.0[+00 l.3E-07 
. ,to.l.u1dfoe mg/min O.OE•OO . ·4_2E~0S · 

n-C22H46 • .mg/L O.OE•OO .LJE-09 
C40H82 mgtmin O:OE+OO 4.2E~07 

HEOTA · mg/L O:Of•OO LBEc06 
HEOTA. mg/min O.OE+OO S;BE-04 
~IDA mg/l O.OE+OO 2.2F06 

· MAIDA· 1119/min OJlE+OO. 7. lE.·04 
MJCEOA flXJ/L O.OE+OO l.lE-07. 
MICEOA mg/min O.OE+OO 3; 5E-OS 
Nitrilotri- mg/L O.OE+OO 2.3E-OB 

acetic Aci!l mg/min .O.OE•OO 7 .JE-06 
·octooecanoic mg/L O.OE+OO 3.5E-l0 

Acid mg/min 0.0£•00 l.lE-07 
o-Xylene mg/L O.OE•OO O.OE+OO 
o-Xylene mg/min O.OE•OO O.OE•OO 
p-Chlorotoluene mg/l · 0.0£+00 0.0E+OO 
p-Chlorotaluene mg/min O.OE+OO O.OE+OO 
p-Dichlqro- mg/L O.OE+OO O.OE•OO 

benzene mg/min O.OE+OO O.OE+OO 
Pentaaecane mg/l O.OE+OO L4E-OB 
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Table 2B-1. · Process Flow Sheet for 242-A Evaporator. (24 sheets) 

Pentacecane · <ng/1!11n O.OE•OO 4.6E;06 
Pentadecal1()1C · . mg/L .. O.OE•CO .l.SE-07 .._,..· Atlq !Ilg/min 0.0E+OO 4.8E-OS 
Pentar.ed~o, c 1?9/L O.OE•OO 1.2[·11 

Acid r.9/rtli" O.OE•OO 3. 7E-09 
Phenol ir,g/L 0.0£+00 O.OE•M 
~ol i:ig/m1n O.OE•OO O.OE•OO 
2-Propanol 11!9/L 0.0E•OO O.OE•OO 
2-Preyar.ol ir.<;/m1r. O.OE•OO O.OE•OO . 
Propy benzene rr.g/L O.OE•OO 8.4£-05 
Pro~y1ber-.;:er.e mg/min O.OE•OO 2.7£-0Z 
Pyr dine mg/L O.OE+OO O.OE•OO 
Pyridine. . 1119/mln O.OE•OO 0.0£•00 
Tetrachloro• mg/l 0.0E'•OO o:OE•OO 

ethylene · mg/m1n O.OE+OO O.OE•OO 
Tetraoecane mg/l . 0.0£+00 2.5(-07 
Te~radecane mg/mln 0.0£+00 8.ZE-05 
Tetrahydro- mg/l 0.0£•00 0.0[+00 

furari mg/min O.OE+OO O. OE•OO 
Tri butyl mg/l O.OE+OO 7.3(-07. 

pnosphate mg/min O.OE•OO 2.4E-04 
Tri-n-butyl- mg/I. 0.0£+00 3.6E-O? 

!di •ol l-pnosl)llate 0.0E+OO l.2E•04 
l. l.l• Tr1 • mgll O.OE+OO O.OE•OO 

chlo~thaflfl mg/min 0.0£+00 O.OE•OO 
Tric:hloro- · mg/L 0.0£+00 9.0E•OO ethr ene mg/111i n Q.OE+OO · O.OE:•00 
Tr,ch oranetnane mg/L O.OE•OO O.OE•OO 
,rlelllorometllone mg/min O.OE•OO . O.OE•OO 
1ri<leeane mg/L 0.0£+00 •.2E·06 
Tndecane mg/m1n O.OE•OO l.4E-03 
Tr,glyme mg/L O.OE•OO O.OE•OO 
,rigl~ mg/111ln O;OE•OO 0.0E•OO 
l.3.5 Trtmethyl mg/L O.OE•OO 7. lE-03 

!ll!n?ene lll<J/inln 0.0E+OO . 2.3[-00 
ioluene mg/l ·O.OE•OO O.OE•OO 
Toluene FIJil/min O.OE•OO D.OE+OO .....J 
Vinyl Ch l ortde lll!lll O.OE•OO O.OE+OO 
Vinyl Chloride ,rg/min 0. OE•OO • O.OE+OO 
Undecane r.g/L O.OE•OO 4.6E·v6 
llndecane mg/ml n O.OE•OO l.SE-03 
Unkn,:,,,n . lll!lll O.OE•OO 9.3E-09 

pntha ldtes mg/min· O.OE•OO 3.C.£-06 
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I Table 28<2:. 242-A Evaporator Feed to C-A-1. (4 sheets) 
2 .. 

A.~.'.°J()l AN-106 AW-lili 
'- SO•WH S595S-87 SO-h!I SO-WM . SO-IP! Avera1:1e. Sta. Adjusted. · 

Ruel ic~1cnao1ea1 
-PS!:-008 •720Starr -T!-355 -T!-35-S ·T1·3SS Raw- TI-3SS Dev. F~to 

Unlt~ CSSF DSS !lSS OSSF · DSSF _\later·_ 1•alues ., . C·A·I 
-- .. ---·-----•---

.: .. ....... ............ 

: r.;£ ... 01. 
i,4£•00 I 1E-:l! · 51). Gr. unit less . i.6£•Gi! L2E•CO !.Sl:·O~ •· . 

. 6 2E•OO 
TOC mg/L l.Ot'•C-4 f •l:•03 S 3!:•03 l. lE•Gl -1.it•OO · ~.6£-,-03 2.6E• l 3.3t+-33 
10C mgl•iin 
TDS ITJ9/L 
TllS mg/i:,in 

S.lt-01 Alpha uC1/m1 
Beta uCi/lol l. OE+ill 
3H uC1/ml 

UHi 
4.0E,03 7.uE-03 l.9E•02 l .DE-02 6.5(-03 1.8£-02 

l4C uC\/ml J.7E,Ol 2.0E-03 6.5E·O~ l.SE-03 l.4E-03 5.61:•0' ·9_,.: .. 04 
60Co vCi/1111 3 .8E-02 2. JE-02 3.3£-02 S.SE-03 2.3[-02 
6311\ tCi/1!11 2.6E•OO 3.7E•OO 

5.ZE;04 1.s£:o, 
-; 

79Se uCilml 4.3£-02 4.9E-0' 2.0E-02 l.OE-02 
90Sr •tltml l.SE•D2 2.61:•02 I .-3!:+Cl 4.4£•00 l.5E•Oi I. lE+Oi 4.6E•OO 7.5£•00 
93Zr uCi/ml l.3E-02 i.!E-02 
94Nb uCifn;l 7. lE-03 4.2E-02 2.SE-02 !.7E•02 UE-02 
99Tc u(;ilml 2.0E•OO 2.9£•00 1.7E-Ol 8.5£.02 l.1£·01 I .2E-Ol 3.6E·02 8.5£-02 
106Ru uCilml S.JE+Ol 6.6E•Ol 6.8£·02 2.0E•Ol 1. 0£•01 !.OE...01 7.0!•00 
113Sn uCHml 
J24Sb UCllml 1.4£+00 .2.0E•OO 
1255b uCi/ml 4.0E-00 5.SE•OO 
126Sn uC1fml 2.0E·02 2.9£-03 
1291 . uCl/ml 2.6£-03 3.7E-03 5.2E-04 2.0t-04 1.3E-04 2 .BE-04 U~:~- 2.7[-04 
134Cs uC1/ml UE·Ol S.6E•OO 2.9E•OO 2.0E•OO 
135Cs uCi/ml 6.6!:-03 S.2E·03 
137Cs uCir~,1 1.3£•03 !.8E•03 7. SE+02 2.7£•02 5.0E•OZ· 5. lE•02 2.0E•02 3.51:•02 
144Ce uCi/ml 8.5£-01 i.2£•00 

'-
J47Pm oCi/ml 
15lSm uCllml 2 .6E•Ol 2.9E•Ol 
!55Eu 1..1C11m1 
226Ra ;;(1/ml UE•l2 i.8E-l2 
230Th vCifml 6.6E-ll 9.2E·l! 
233U :uCl/ml 2.9£-08 4. SE-08 
23411 uC11m1 2.6E•07 3. 7E-07 S.JE-05 2.0E-05 3.6E-05 i.7E·05 2.6£-05 
2JSU uCi/ml 1.JE-04 l.8E·O' l.lE-06 

4.llE-05 
2.SE-06 I.BE-06 1. OE-07 l.3E·06 

238U uCi/,nJ 2.6E-03 3,7(-03- 1,4£-05 2.lE-05 1-.JE·OS 6. 6E-06 9.3(-06 
237Np uC1/ml 4.CE-03 5.SE-03 2.CE-OS I. 6£-04 9.4E-06 G.JE-OS 6. 9£-05 4.4£-05 
ZJBPu ~Ci/ml 6.6£,04 9.2[-Gt 9.8(-04 2.!E-04. LOE-OJ 1.3£-04 3.7E-04 5.1£-04 
239Pu uCi Im~ J •. fit~Ol l .4[-0! l. 9£-03 4.4E-04 2.ZE-Ol l.SE-03 7. 7£-04 l.1£'03 
240l'u ti.Ci /tRl l .JE-03 !.8£-0~ 
241Pu ~Ci/ml" 3.4E-02 4.SE-02 
2~1Am uCi/ml l.SE,03 2.9E•CO 2.3(-03 l.5E-Ol 2.7E-03 2 .2E•Ol 5.0E-04 1.5£-03 
243MI uC1/ml 2.0E-03 2.9£-0S 
244Cm uCill:i1 l: 3E-02 .1.8(-02 4.2(-04 6.6E-OS 2.4£-04 l.SE-04 l.7£-04 

· Al02- :~t l.5~•05 2.21'•05 5.8[+04 !. IE•04 2.6E•04 3.2E•ll4 2.0E•04 2.2E•04 
~H4• l.7E--o.3 · 3.2E•02 3.2E-+02 
Sb mglt 
As mg/t. 
BJ. ~/l 1.4£ ... 01 3.CE-02 i.4€~ll ;,_Bt•OO 
Be ;ngll 

'Bl ir:9/L 
I. Zt+OI 6 mg/L L7E•Ol 

1:9£~1 
1. 7E•Ol 

ca mg1t: B.6E•O·J 6._7E•Ol 6:SE•Cl 7 .3E•Ol 9.SE•00' 5:lE•Ol. 
CG mglt !.6E+Ol . 2.1lE-~3 l.6E•Ol UE•Ol. 
C03• mg/L 2.4E•05 6.0E•Ct 9.0E•OJ 2:-JE•04- 5.lE•OJ _l.2E•04 7,7E•03 · 8.7E•03 
Cl- mg/l 9:6£+03 2.9E+OJ 6.6E•03 1. 8E·Ol 6.4E•03 2:7E+03 4,5E+03 
Cr . mg/l 8.SE•C2 _6.1£•02 3.5E•02 l.OE-02 6.0E•02 2.0E•02 4.2E•02 
Cu mg/L · L2E•Ol l.BE•OO 7 .. 4E-02 6.9E+OO .S. lE•D0 4.&~00 
CN· mgll _3,4£+01 l.3E•ul 9.8£•0I 4.BE•Ol -J:6£•01' 3:4E•Ol 
f• mgll 5.lE•04. 7.4[•02 J.~•Ol 3.9E•02 .3.SE•02 2.7E•02 
Fe mg/l 1 .. 0£•01 !UE+OO 3.9E+Ol 1.0£-01 3.9£•01 2.5!:o{)l 2.BE•Ol - Hi mg/l 

9.8£+04 OH· :rg/l UE•OS l.OE•OS 1.2£+04 9.9E•04 7 .0£•04 4. IE•04 4.9E•04·. 
Po mgfl 7 .2[+-01 6.BE-01 l.lE-02 7 .0£•01 2.0E•OO S: lE+Ol 

3 
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I Table2B-2. 242~A Evaporator Feed to C~A-1. (4 sheets) 
2 

S0-lill 
AN:103 AIH06 AW· 101 

6SSS9-87 S0-loff SD-LM .SD-I.fl ~!:'"~ie Std. Adjusteo 

nue-1 l<!e/Chenica 1 
·PSE•008·-72(]Starr .fJ.JSS .TJ.355 -Tl•3S5 Ra" Dev Feeo·to 

iit>lts uSSF DSS OSS OSSf DSSf Water Values •f• C-A·l . ·--- ......... -- -- ..... .................. .............. _ ·------ . ......... •L•,Oa&A 

l'g "9/L 2.9E•0I 4.JE•OO 2.9E•Dl 2.0£•01 

"" . "'Sil 2.9E•Ol .LlE•OZ 
T6-MO 

Z .9E+0l 2.0£.01 

5.6£-00Hg mgfl l.6E•Ol. 3.5£-02 8. GE+GO 6.0E.•00 

HO "'9/L 8.8E•Dl 3.2£+01 6.0E+O! 6.0E•0l 2.3£•01 4.ZE•0l. 
Iii ·. mg/L UE+D! 2. 7E•Ol 1.1E·02 4.0E•0l 1.3£•0I 2.BE•Ol 

.: N()3. "'3/l 2.6£:-05 5.0E•OS 1.6E+05 7. 9E•04 2.9£+05 1.2£+00 l.SE+OS . 8. 7£+04 l·.2£•05 
NOZ· 119/L 2.JE•DS 3.2£•05 UE+OS 3.4E•04 8.4E•04 8.6E:>04 4.JE+04 6.0E•G4 
P04 "9/l 8.2£+04 3.8E•04 9.3E+02 l.4E•Q4 8.9£+02 5.3E+03 6.2E•03. 3. 7E•~3 
p mg/l 4.9E•03 4.91:+03 0.0£•C-O 3.4£-03 
K ;ng/l 1.5£•.04 1.2€-03 3.9£+1)4 8.0£-01 l.8E+04 l.6E•C4 l.3E•04 
Se ':9'.t •.·· .. 
Si uq/L 2.7E•OZ 1;lE•oz• l.9E•02 8.0!•01 ·1 3:•02 
Ag m;/l 
Na mg/L 6.3£.o-05 6.7E•05 3.4£.05 l.2f•OS 2.6£•05 2.4E•00 2.4i:+05 9. IE•O( u·,·~ 
SC4• '11!1/L 3.8E•04 l.6E.03 2.9Eo-03 4.2E+03 l .0E•0l 2.9E+03. l.!£•03 i :!:'.•:) 
S· ing/L 
Ti ,ng/l 
Ii mgfl 2.1£•02 2. IE•02 

.U mg/L l .2E•02 l.4E•01 9.2£--01 6.4E•04 7 .5£•01 4.SE•Ol ~ .~:- : 
V i1191l 
Zn 119/L 4.BE+Ol 4.SE-02 4.8£+01 .- .:, .. 
Zr mg/L 

AcetOne . ""l/L. 
Alkyl. IIY~OXY· mglt: i .8f.+OO l.BE+OO 

methyl Denz~~ 
Benzy) a \coho l mg/L -....; 
Senza 1aehyae r:,g/t 
Benzene mgll 
Sromocl1chloro- mg/l 
. ·· ""1thar.e. 
BrOl!JQfor:n "':J/L 
Sutaned1oic mg/l ·4.2E•02 4.ZE-02 

Acia 
1·8<.<tanol mg/l l.lt-02 

· 2 ,8utancne mg/l 

au~~;col 
mg/l 

2-Suto~y- mgll 
ethanol 

BUt\'.ll\)I· 
glycol 

il19/l 

8titoxytr1 • "',1/L 
ethyl er.eg 1 y:ol 

Stitra 1<1ehyoe . :,g/L 
.C3-A1kylbenz<Tne mg/L 3.2E-02· :l.2E•02 
ca~r¢1c.ac~~ •"J/L 

· carbon · mgtt 
· Tetrach1orioe 

(hlorOC1lir('I'()-· oig1t· 
· ethane 

Chlcrpeth:,L 2-·. mi;tl L3E•Ol l.3E•OI ~ jf .. ~~. 
hy(!rOx)<IlethyL· ·BA . · 

Ch 1 orofonn . . "'iJ/l 
l.2f.•Ol ··1.~E•Oi· 2·Cl\lor01f,ethyl; mg/l -l.2E•Ol 

. hy<!roxymet~yltenzene . 
. 2-0iloraoethyl- · Jll!l/l 6.6E•OO 6.6E•00 L~•~! 

. ·-O·•Yl~~.e·· . 
Citnc Acld· · "'lll l.8E+Ol 3.2E+Ol 5:3!:-ill 3.4[•01 l AE•0l 2.S(•Ol 
1.2 Oichloro- "'9/L 

etnane .:_, I. l Oichloro- mg/L 

3 ethylene. 
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I Table 2B.:.2. 242-A Evaporator Feed to C-A-1.{4 sheets) 
2 

Ali:103. All-106. AW•IOi .. ; .. 
'-· SO-h'!! 65959~87 SO-!l!1 S0·'.11. SD-i.ff- ~~~~~e Std. Adjusted· 

•PSE•006 -120Starr •Tl-355 -Tl-~S -TMSS Raw Dtv. reed to 
11ucllce1Ct,e,,1cal units OSSF DSS DSS OSSf OSSF Water Values •I· t-A·l ............... · .... ------ ·-- --------- ------- -----·-
01:t · rngll 6.6£+00 · 6.6E•OO 4.6!-00 

1htes 
Otnuor1ltll• rng/L 
· . chioro:nethane 
3.5-0lmetttyl • r.,g/L 

pyr1d1ne 
Dimet11yln1tro- rng/L 

urrine · 
Oimeth{ltolu1d1nemg/L · 1.2E•Ol l.2E•Ol t.OE•Ol 

. Dioct, phthal~te mg/l 2.4£•0! 1.SE·GD 1.3E•Ol l. !E•Dl 9.0E• oo. 
Dooocane mg/L 4 0£•00 !. 7£•00 .2.9E•OO l.lE•OO. 2.2E•OO 
Codecano1 c rng/L 9.SE·Ol 9.SE-01 6.6E-Ol 

Acid. 
Ethaned1c1c ·AciC rngll .;,·2[+03 4.2E•03 2:9£•03 

,' Etho•r,rl- rr,g/l 
· etl>{ ene glycol 

[thy .2-methyl- "'9/l 4 .6[+01 4.6£•0I 3.3E+lll 
h~rox.)'ll!ethy l benzene~ 

Ethyl alcohol n,,i/L 
Ethyl Benzene rng/L 

E~f~~~e m;/L 6.9£•02 6.9£•02 5.2E-02 

EOOA mg/l t.BE+OO J.8E•Ol l:lE+Ol 6.EE+OO 8.0£•00 
EDTA mg/L 8.5(+01 4.8[-t-~O 1.1[.0j 3.4£•01 j,EE•il-1 2.4£+01 . 
Ethy1>y1erie mg/l 3 .2[-01 J.2£-0J 2.7E-Ol 
Heptadecane mg/L 

2.4E•OO HepUdecanofc rJ\llL 2.4E•OO 1.7£-00 
Acid 

Hepta~e<IIC1C rtlg/L , 2.7E•OI 2.7£•01 l.9E•Ol 
\....., Acid 

Hexaaecane mg/L 
Hexacecano1c mgll 8.3E-Ol 8.3£-01 5.9£-01 

Acid 
He>aneaioic 

--Acid 
n,;i/L 6.4E•OI 7. lf•OO 3.6£+01 2.SE•OI 2.SE•Ol 

He,an<>tc· mg/l . 4.JE•OI 4.JE•OI 3.0t•O! 
Acid 

. Hytr?acet!c mg/L 4.6E•Ol 4.6E•Dl 6.8E•OI 

2-Hydrllx)"ll!thyl • n,g/L 2 .-7£+01 2.7E•Ol 2.0E•Ol 
benzlllC Ac, d 

HethOxJ'(li- mg/l 
glycol 

MethOSytrl • ,o;/L 
glycoi 

Hethyloonz- rng/L &.9E•Q2 6.9£•02 5.0E•02 
alaah{o" 

2-Methy oenzo;~ mg/!.. : .SE+O! 1 8!.-01 1.4(~0! 
Acid 

lle~~{;:~e- lliq/L 

2·Hethyl .hydroxy•mg/L J.SE•02 3.5£•02 2.6E•02 
ma thy l tenzene · 

~,ethyl n;propyl mgll 
l.etCl'.e 

Methyl n-buty1 . mg/L 
tetone 

HIS~ ,rgll 
"\Heione) 

2-Methyl- rng/l 
nQllane 

He?o{~iaine o,gtl 3. SE•0O J.SE-00 2.SE•OO 

'--
n-C221146 • mg/L l. 5E•0l 2 .OE+O! 1.8E+OI Z.SE+CO I .JE•Ol 

C4Cll82 
HEDTA ngll 

3 
2.0E•0l 2. 0E-01 t.SE•OI 
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l Table 2B-2. 242-AEvaporator Feed to C-A-1. (4 sheets) 
2 

AH:103 AN-106 AW-1O1 
S!Hoi t-SSSS-87 SO-~. SO-Im SO·\&! ·Averaoe Std. ~juSte¢ 
-FS!-Olla -720Starr .TJ.3$5 •Tl•JSS ,Tl-355 Raw Tl-3~ Dev. feea to 

llvc11ae1cr.~•ca1 UniU !iSS-' DSS DSS OSSI' OSSI' Water Values ,,,,. C-A.-1. 
.. •,.••••••••••••r ---·-- -- ............ ·····-- ---·---- ........... 
l'A[OA· m;/L s.aE•o2 S.BE+02 4.lE•OZ· 
!!ICED~ !llO/L J.DE+OJ 

UE+OO 
l.OE•Ol .2. lE•Ol 

· . Nitrilotri- mg/L . 4.6E•OO 6.0E•00. l. SE--00 4, 2E+00 
acetic k:id 

Octooecanoic 
Acld 

,git 4. IE·Ol 4.lE'6l Z. 9E-Ol 

o-Xyler.e '"IIIL 
p-Clllorotoluene llg/L 
p-01Chloro· rng/l 

benze~ 
3.1t•CO l.5E•OO Pentaoecane 117:l/l 8.0E·Ol 2 .ZE•OO l.6E--OO 

Pentadecanoic mg/L 3.5£•01 3.SE•OI 2.SE•Ol 
llelo 

_Pentane<lloic :rqll 7 .0E•O! · 7 .OE•0l 4.9E•_Ol 
At;!d 

P:,enol m;IL 
2-Pr~nol mg/l 
Prapy oenzene mg/L l.8E•OO l .8E•OO 2 .i:e .. oo 
Pyr,dino. :rq/l 
Tetrach1oro, mg/l 

ethylene 
Tetrildecane mgJL 9.OE•OO 7 .4£•00 8.2E•OO 8.0E-01 S.9E•OO 
Tetrahydro- ,:y;/l 

fur an 
iributyl 119/l I.SE+Ol Z.7E•Ol 2.3£•01 4.SE•00 l.6E+OI 

phosphate 
7.7£•00 lri:n-butyl• mg/l l.JE•OJ l.lE•Ol 

ca1-01I-pnosl)!late 
J.l.'l•Trt, lllJ/l 

chlorethar.e, _,, 
Trich\oro- lll<J!l 

Tri~~{~;~thane .-q/l 
Tridecane ""lil L5E•Ol l.4E•OI l.SE•Ol S.OE•Ol 1.1£+01 
Trlgl,Yl!W!· mg/L 

l.2E•02 1.3.~ TMmethyl mg/l ·, .BE•OI . 7 .SE•Ol 
oenrene 

.Toluene . ,rq/l 
Vinyl Otlor,d~ '"'Jll 
l.'nGecane ,ngfl 5.BE-01 3.JE•OO i-.9E•OO 1.4£•00 l.61:•00 
lJn\nowr. J!l!l/L 2.!E+Ol 5.4E•OO LJE•Ol 7. BE•OO .9 .2E•OO 

. plltMlates 

3 
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Table 2B-3.· Partition Coefficients and Activity Coefficients. (6 sheets) 

2 
C·A·l 242•A 

'---
::r;: vap0r · . Stack & 

Typical Spice CC!Hl. Col\dens. 
Feed To Mole .ion Part. Part. Decon. 

Nuc 11<1e1Chemt ca 1 l!f!j.ll ~ ~ ~ ~ C01tff. Factor-s 

roe 111;1/L 3:3E+03 3.6E•02 2.0E..00 J;4E..OS l.OE+OS 9.2E•O 
TOC 'mg/min l. 7E+Ol 
TDS mg/L l.OE+07 l.OE+OS O.OE+OO 
TOS ~/min O.OE+OO 

! Alpha u.i/ml l.OE+07 l.OE+OS 2. 5E+06 
S.lE·Ol 

Beta uCi/ml 1.0£+07 l.OE+OS 2. 9E+ll 
5.3E+D2 

3H . uCl/ml 1.BE-02 6.6E•03 · l.1E+04 1 . 2E +OS 
3.4E-Ol 

14C uCi/ml 9.7[-04 : 1. OE+07 i.OE+OS 2.8E•1l 

l.OE•07 
5. lE+02 

60Co uCi/m1 2 .3£·02 l.OE+OS 2.8E+il 
5.1E+02 

63111 uCi/ml l.OE+07 l .OE+OS O.OE+OO 
O.OE+OO 

79Se uCifml 1.0E-02 ! .OE+07 l.OE+OS 2 .8E•09 
5. lE+OZ 

90Sr uCl/ml 7 .6E+OO 2.3E+09 l.8E+06 l.2E•l5 
2.3E•06 

93Zr uC1/ml l.OE+07 l.OE•OS O.OE•OO 
O.OE+OO 

94Nb uC1/ml l.7Ec02 1.0E+07 1.0[+05 2.Sf.•11 
5.1E•02 

'i9Tc uC\/ml S.5E·02 1'.0E•07 l.OE+05 2.8E.+ll 
S. lE+02 

l06Ru uCl/ml 7 .OE•OO 6. 7£.-07 1.6£•06 3. lE+ll 
3.4E+03 

llJSo uCi/ml 2 .9E•05 5.2E+OS 0. OE•OO 

\...... uCi/inl 
O.OE+OO 

l24Sb l.OE•07 1.0E+OS O.OE..00 
o.oE~oo 

l25Sb uCl/ml l.0E•07 1.0£+05 O.OE•OO 
0.0E+OO 

l26Sn uCi/ml l.OE•07 l.OE•05 O.OE•OO 

2.JE-04 
O.OE+DO 

1291 uCi/ml 2~8£+04 l.4E+OS l.1E•07 
l.4E+OO 

i34Cs uCi/ml 2.0E+OO J.5E+07 4.3E+06 4.3E+l3 
3.6E•04 

135Cs UCilml 3.5E•07 4.3E+06 0.0E+OO 
O.OE+OO 

l37Cs uC\/ml 3.SE+02 · 9.3E+ll 3.6E+06 9.5E•l7, 
9.4(+08 

l44Ce uCl/ml 1.0E•07 l.OE•OS O.OE+OO 
O.OE•OO 

l47Pm uCi/ml LOE+07 1. OE+OS O . OE +00 

1.or.-01 
O.OE•OO 

JSlSm uCi/ml l: OE+OS O. DE <-00 

t. ilE~o, 
. O.OE+OO 

l55Eu uC1/ml l.OE+OS ·o.OE+OO 
O.OE•OO 

226Ra uCi/1111 I .Ot•07 l.OE•05 O.OE•OO 
O.OE+OO 

230Th uCi/ml . •l.OE•07 LOE+OS O.OE+OO 
O.OE+OO 

233U uCiiml I.OE•07 1.0E•OS· O.OE+OO 
0.0E•OO 

234U uCi/ml 2 .6E-05 l.OE+07 l.OE•05 2.7E•ll 
5.1E•02 

235U uC{tml 1.3£-06 l.OE•07 l.OE•OS 2.8E•ll 
5.1E+02 

238U uCi/ml 9.3E-06 1.0£+07 i.OE•OS 2.7E+ll 
. S.1E+02 

"- 237Np uCl/ml 4.4E•0S 1.0E•07 !.OE•OS 2.SE+ll 
S. IE+02 

3 
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I Table 2B..:3. Partition Coefficients and Activity Coefficients. (6 sheets) 
2 

C·A•l 242,A 
Y.iw ·cona. Stack i 

Typical Space Conoens. -Feed To Jlole ion Part. Part: Oecon. 
tt!,llCe/Ch!i!!!ical Units C·A•l I/eight ~ . Coeff .. ~ Factors 

23BPu uCHml 5.lE-04 3.7E•t0 4.8£~ 5,lE+lS 
l.9E•06 

23,Pu uCl/111\ l.lE-03 3.7£-10 4.SE+-05·5.lE+lS 
l.9E+06 

' 
240Pu uC1/ml ·l.0£•07 l.OE•05 O.OE+OO 

O.OE+OO 
241Pu uCi/ml l.OE•D1 l , OE•OS O. OE+OO 

I 4(+10 
O.OE+OO 

241Atl uC1Jml 1.SE-03 4.9£+05 2.0E+lS 
7. lE+OS 

243Am uCl/ml 1.4£•1D 4. 9£+05 O.OE+OO 
. O.OE+-00 

l 0£+07 24G(Jn uCi/ml j .7£-04 l.OE•OS.2.!IE•ll 
_S.1£-tll2 

A\02· :rg/L 2.2£•04 5.9E+Ol l.0~+00 · l.5£•07 l. OE+OS 4 .2E+ll 
7 .6E+02 

NH-I• mg/l 9.3E+02 l.BE+Ol 1.01:+00 l.lE.03 2.lE•OJ 7.0E+D2 
5.7£•02 

. Sb mgll L2E•02 3.0£+00 1. 0£+07 l. OE•OS O.OE•OD 
CID 

O.OE+OO 
As -mg/l 7 .SE+Dl 3.0E+OD 1.0£+07 . 1.0E+OS 0.0£•00 

O.OE•OO 
Sa rng/L 9.BE•OO 1.4£+02 2.0E•DO 1.0£+07 1.0£.05 2.3£+10 

. 4.6E+02 
Be mg/L 9.0E+OO 2. 0£+00 I. OE•07 l. OE+OS D.OE-+00 

O.OE+OO 
81 mg/L 2.1£•02 3.0E+OO l.Oi:•07, 1.0E+OS O.OE•OO 

O.OE+OO 
B ,rq/l I .2E•Ol l.lE•Ul J.oe-.oo !.OE•07 l.OE .. OS\4.4E•lC 

4.9E•02 

.i 
Ca mgll S. lE+Ol 4.0E+Ol 2.0E•OD 1.0£•07 1.0E•OS 2.1E•08 

3.9E+Ol 
Cd mg/t l.lE•Dl l.l£•02 2.0E•OO l.OE•07 l.OE+OS 2.8£+11 

5.1£•02 
co:i-- mgll 8.7E:•03 6.0E•Dl 2.0E•OO l.Ot•07 1. OE•OS 2.BE+ll 

S.lE•02 
Cl- 11>9/L 4.5E•03 3.SE•Ol l.OE+OO 5,2E•06 1.2E+ll6 l.2E•l2 

2.6E•02 
Cr mg/L ~.2£•02 5.2E•Ol 2.0E•OO 3.5£•08 8.2E+OS 8.2E•l3 

l.8E•04 
Cu mg/L 4.8E+OO 6.4E+lll 2.0E•OO l.OE-07 !. GE+O& 3. IE•lO 

4.7E•02 
CN• mg/L J.4t+Ol 2.6E•Ol 1. 0£+00 l.Ot•D7 1.0E+OS 2.SE+ll 

fdE•02 
f. mglL 2, 7£•02 l.9[+01 l .DE+OO 2.4£-08 6. lE•OS l.0£+12 

9.0E•OJ 
Fe mg/L 2.SE•OI S.6E•Ol 3.0E•OO l.Ot+07 l.OE•OS 2AE+l0 

4.6E+02 
H2 mgll 0.0E+OO 2.0E+OO O.OE•OO 8.3t-0l 4.SE+OO !.4E-04 

A 8 . 8.4[-01 
OH· mgJL 4:9E•04 UE•Ol l.OE•OO 1.0E•07 1.0£-0S 2.BE•ll 

5. lE•Ol-
,S.lE+-02 

Pb mg/L Z.lE•02 2.0E+OO 3:0[•05 4 .3E+06 3. 6£+11 
l.SE+Ol 

Mg rnglt 2.0E+Ol 2.4E+Ol 2.DE+OO l.OE•07 l.OE+OS 3.6Et08 
6.JE+Ol 

Mn r.,,/l 2.0E+Ol 5.5E•Ol 2.0E•OO l.OE+07 LOE•OS 8.2E+l0. 
5.0E+02 

· 89 ~/L S.cE•OO 2.0E•02 2.0~•0D l.OE•07 l. OE•OS 2. 6E•.ll 
5.IE•02 

Mo fll9/l ~.2E•Ol 9.&E+Ol 2.0E•OO l.OE+07 ·1.0E•OS 2.6E+ll 
5.lE•02 

~; mg/L 2.8£•01 5.9[+01 2.0E+OO l.OE•07 l. OE•OS 2 .8£+ ll 
S.!E•02 

3 
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i Table 28-3. Partition Coefficients and Activity Coefficients. (6 sheets) 

2 
C·A·l 242·/l 

"- Vapor Stact &. 
Typieal Space cond. Conoens. 
Feed TO Hole ion Part. Part. Decon. 

Nuc11geJChep1cal .!J!!i.ll. C·A·l ~ ~· ~ ~ 0021'.i 

H03· mg/t. l.2E•OS 6. 2E•Ol l.OE+OO S.7E+06 l.6E•06° 2.6£•12 
2.9E•02 

II02· mg/L 6.0E•04 4.6E•Oi !.OE+OO 2.4E+07 l.6E+06 l.lE•l3 
l .2E+03 

~ P04 mg/L 3. 7E•03 9.SE•Dl 3.0£+00 1.0E•07 l. OE+OS Z .8E+ll 
S.lE..02 

p 1119/L 3.4£•03 3. lE•Ol 3.0E•CO l.OE•07 1.0E+OS 2.BE• !l 
5. lE--02 

K mg/L l.3E+04 3. 9E•Ol l.OE+OO 3.SE•07 l.OE+05 umi 
se· mg/l 7 .9(+01 2 .OE+OO l .OE+07 LOE•05 0 .OE+OO 

1 ·.-oe+o1 
O.OE+OO 

Si> lll<J/L l.3E•02 2.8£•01 4.0E+OO !.OE+OS 4.2£+09 
3.2£+02 

Ag mg/L 1.1£•02 l.OE+OO l.OE•07 1.0E•OS O.OE+OO 
O.OE..-00 

ff~ mg/L l.7E•OS 2.3E,.Ol 1.0E+OO 3.0E•08 l.0(+05 3.6£+12 
l.SE•04 

S04• 11'13/L 2.0E•03 9.6E+Ol 2.0E+OO l.4E•07 UE+06 1.7£+11 
5.8E•02 

S- mg/L 3.2E+Ol 2.0E+OO l.OE+07 l.OE•OS O,OE•OO 
O.OE+OO 

Ti mg/L 4.8E•OI 3.0f.+00 l. OE+07 1. Of.+05 0. OE .. 00 
O.OE+OO 

II mg/L !. SE::•02 l.8E•02 2.0E+QO i.OE ... 07 l. OE+OS 2 .BE-+11 
5.1E•02 

.u mg/L 5.JE+Ol 2.!E•02 3.0E+OO l.OE•07 l.OE-i-05 2. 7E•ll 
S.1E•02 

V mg/L 5. 1£+01 2.0E+OO l.OE•07 l.OE+-05 O.OE .. 00 

;( \.......· · O.OE+OO 
Zn rng/L 3.4E•Ol 6.SE+Ol ·2.0E+OO l.OE+07 1.0E+OS 9 .6E+IO 

5.0E•02 
Zr mgll 9. IE•Ol 4.0E+OO 1.0E+07 l. OE+05 O. OE+OO 

O.OE•OO 
Gallll\il A B 

Acetone llli}/l 4.St·Ol 7 .SE+OO 4.SE-02 ·8.0E+OO 7.SE•OO 

5.3E~OO 
l.2E·02 

Alkyl. hydrol!Y• n,;/L l.JE•OO 5.4E-02 -3.2£•00 9.8E•08 
methyl benzene 1.6E+Ol 

Benzyl ~lcohol mg/l 3.4£+00 7. IE·02 -4. lE+OO O.OE+OO 
O.OE•OO 

Benza 1 dehyde mg(L 3;6E+00 6.SE-02 -l. 7E+OO O.OE+OO 
O.OE+OO 

8enzene l!l9/L 9.lE+OO 4.SE-02 3.4E•OO O.OE+OO 
O.OE+.00 

Broroocl!chloro- mg/L 2.0E+OO <1.3E-02 3.4€+00 O.OE+OO 
· methlme O.OE+OO 

Br0010fonn rrg/L 2.0E+OO 5.3£-02 4.6£·01 O.OE+OO 
O.OE+OO 

Butanedio\c mg/I_ 3.0£•02 1.6£+00 J.6E-02 -7 .9E·Ol 3.4E+08 
Acid l.2E•Ol 

. ,-8utano1 mg/L 1.6£+00 6.2E·02 9. 7£-01 7. lE+-05· 
5.6:-01 

2-Butanone mg/L l.7E+OO 4.3E-02 3. 5E•OO O.Ot+OO 
O.OE•OO 

· Sutoxr mg/L 2.7E•OO 6. lE-02 -l.7E+OO O.OE•OO 
dig ycol O.OE+OO 

2-Sutoxy- mg/l 2.7f.+00 6.lE-02 •1.7E+OO O.OE+OO 
ethanol O.OE+OO 

ButO.\Y· rng/L 2.7E+OO 6.lE-02 •l.7E..OO O.OE+OO 
glycol O.OE+OO 

Bittoxytri- mg/L 2.7£+00 6.lE-02 -l.7E•OO O.OE+OO 
ethyleneglycol · O.OE+OO 

"--· 
Butr a 1 dellyde mgll l.6E•OO 6.2E-02 9.7E-O! O.OE+OO 

0.0N0 
Cl-Alkyl benzene mg/l 3. 9E•02 5.0E•OO 5.4E-02 •7 .BE-02 l.3E+06 

3 
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I Table2B-3. Partition Coefficients and Activity Coefficients. (6 sheets) 
2 

C.·A-1 242-A 
Va~r Stack & . 

Ty;>1cai Space CcM. COl'odens. 
Feed To Mole lcn Part. Part. Decon. 

11uc lide/Cheni ca 1 Units '-±1 ~ ~ ~ ~ .Elliill. 

Caprolc ~Cid mg/l 2.BE+OO 
7 .lE·Ol 

8.9£-02 -6.JE•OO 0.0E4()0 

Carbon 
O.OE.00 

n,;i/L 2.0E+OO 4.0£-02 3.,E-tO0 O.O(+OQ 
· Tetrach lorille 0.0£•00 

Chlorod1brG110- mg/l 2. 6E•OO UE-02 l.(E .. 00 O.OE•OO ..: etnane O.OE.00 •-";-:,~-~-Chloroethyl. 2- . ~/l l.JE+Ol 6.4E•OO 5.9£·02 -1,lE•OO S.JE•06 
nyaro~yrnetlly 1. s l. 2E•OO 

Chl_oroform l!l!I/L 2.0E•OO 4.3£-02 4.2E•OO O.OE•OO 
O.OE+OO 

2-Chlorane~ 1- mg/l 1.4[•01 1.0Ml 5.9E·02 -1.IE•OO l.7£+06 
· hyaroxymet trenzene 

S.7E·02 
7 .SE·Ol 

Z·Chlorooothy - . mg/l · l.5E+Ol 6.4£+00 6.6E-Ol 5.0E•04 
-a-xylene 2.3E·Ol 

C1tr1c Acld mg/L ·2.SE•Ol 2.BE•OO 6.2£-02 ·l.3E•OO 3.4E+07 
2.?E•CO 

1.2 Dichloro- "'9/L 2.6£.00 4.0E-02 3. 4E+CO 0. OE--00 
etnane O.OE..00 

l.l Olchloro- "'9/L 2.6£•00 3.8£-02 6.4E•OO O.OE•OO 
ethylene O.OE-+00 

Diethyl· rrq/L 4.6E•OO 6.5E•0D 5 .0£-02 •S. SE+OO 8. 0£•10 
· phtnalates l.5E•02 

Ol fluorool - mg/l 2.0E•DO 4.6£-02 -4.4£+00 O.OE•OO 
ell l oror.ethane O.OE--!10 

~ .5-0ittet~yl. · mg/L 3.9E+OO 6.2€·02 ·l.5E•OO O.OE+-00 
pyridine 0.0E•OO 

Dimet~ylnltrc- mg/L 2. lE•DO 3.9£·02 4.SE•OO 0. OE•OO 
sam1ne . O.OE•OO 

O1methy lto lui<!: nemg/l !. OE•Ol 5. !E•OO 6.2E·02 -l.8E•OO 2.9E•07 -2.6E•OO 
1 Dioctylpllthalate lll_j/L UE-o-00 9.0E•DO 5.2E·02 ,6.0E•DO l.lE•ll 

l. 7E•02 
Oodecarie mg/l 2.2E•0D 8.4E•OO 5.7E-02 ·2.7E•OO 1.1£>08 

S.2E•OO 
Oodecanoic ,ng/L 6.6£-01 6.SE•OO 5.4E-02 -6.6£•00 5.2E•ll 

Acld 3.6[+02 
Ethaned1oic Acid /119/L 2.9E+03 4.9£-01 6.0E-02 -3. 2E•OO 6.5£•10 

l.2E•02 
E tho><,tri - mg/l 2.2e-oo 4.lE-02 2. SE+OO O.OE•OO 
eth{ ene· glycol O.OE•OO 

· E thy . 2 -me thy 1, ing/L l.~E .. 01 5.3E+OO 5.5E•02 •4.0E.00 4.9E•09 
!)yC!roxymetl\y 1 benzenes 3.SE--01 

Ethyl a lcoMl 11:Q/L S.3E-OI 5.4E•02 2.7E•OO O.OE-tOO 

Ethyl · Benzene 
O.OE+OO 

mg/L 5.8E•OO S.lE-02 9.BE·Ol O.OE•OO 
O.OE+OO 

Ethrbenz- rrq/l 5.2E+02 4.9E•OO. 5.7£-02 -2 .SE•OO 2.2E•OB 
.• dthyde 7 .2E•OO 

E03A mg/L 8.0E+OO 9.5E• o0 5.2E-02 -l.OE•Ol 2.6E•l4 
8.4E•03 

.[()TA 1119/L 2.4E•Ol 9.SE• oO 5.2E·02 -i.OE~l 2'.6E•l4 

4.8£•00 
8.4:•03 

Ethyl xylene mg/L 2.7E-Ol 6.lE-02 •l.6£+00 2.3£•07 

ttepia<ieca"e 
· 2.3E•OO· 

. mg/L l.2E+O! S.3E·02 -6.lE•OO 0,0£+00 
O.OE•OO 

Heptaaecano1 c "'i)f~ UE•OO L2E+Ol 5,3E·02 -6.lE•OO 7.lE+lO 
ACld I .4E•02 

He~tanedioic rr,g/L l.9E•Ol 3. 4E•OO 6.9£-02 -5.4E•OO 5.3E+l0 
A.C10 9.7E•Ol 

Hexaaeca!'IE! mg/L l. lE+Ol 5.4£-02 ;5_7E+OO O.OE•OO 
O.OE•OO 

Hexadecanoic mg/L S.9£-01 1.1(•01 5.4E-02 ·5.7E+OO 3.1£•10 -~ Acl<l 8.9E•Ol 
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1 Table 2B-3. Partition Coefficients and Activity Coefficients. (6 sheets) 
2 

:·:.,:·.1 
.C•A-1 242-A 

~ Val)Or Stack. & 
Typical Spiice COlld. Cor.den~. 
Feed To 1-',ote 1on Part. Part. Decon. 

NO!; Hge/Chemi ca 1 . 0n1ts C-A-1 Hllill! Charge Coeff. ~ lli.t2il 
Hexanedi oic 1119/L 2.SE+0! 2.SE+OQ 5.lE-02 -8.lE•OO 8.3E+l3 

Acid 4.SE+OJ 
~xanoic mg/L 3.0E•Ol 2.8E+OO . 8.9E-02 -6.3E+OO l.lE+ll 

Acid 1. IE+02 
Hy<1roxyacet 1 c rng/L 6.8E•Oi 4.9E·0l 5.4£-02 2.7E+OO 3.9E+O$ 

Acicl 4.6£-01 
2-Hyoroxymethyl • mg/l 2.0hOl 4.0E+-00 6.lE-02 -3.0E+OO 6.0E+08 

benzoic At1d l.lE+-01 
Methoxy<li - mg/L 2.3E•OO 5.7E-02 -5.2E+OO O.OE•OO 

glycol . O.OE+OO 
Methosytri - mg/L 2.2E+OO 6.2£-02 -2.4E+OO O.OE+OO 

glycol O.OE•GO 
. Methylbe11z- -mg/L S. OE--02 4.2E+OO 6.lE-02 -3.0E+OO S.5E•08 

aldall~de l. lE+Ol 
2·Hetey benzo1c mg/L l.4E+Ol 3.9E.->OO 6.3E-02 -2.5(+00 l.9E+08 
.Acid 6.ZE+OC 

Hetllylene mg/L 2.0E+OO 3.9E-02 5.IE•OO O.OE+OO 
chloride O.OE+OO 

2-Methyl.hydroxy-ii,g/l 2 .6E+02 3.9E+OO 6,JE-02 -2.SE+OO l.9E+Ol3 
· methyl benzene 6.2E•OO 

Methyl n-propyl mg/l 2.lE•OO 5.9E:-02 l.3E+OO ll.OE+OO 
ketone O.OE+OO 

Methyl n-butyl mg/L 2.6E+OO 6.5£-02 -2.6E-Ol O.OE+OO 
ketone· 

2.6E+OO 
o.oE.-oo 

MIS!: mg/l. 6.1£-02 4.9E·Ol O.OE+OO 
{Hexane) O.OE+OG 

2-Methyl- mg/l 7.lE+OO S.9E-02 -4.0E+OO O.OE•OO 
nonane O.OE•OO 

\...., 
Methyl- . mg/L 2.SE+OO 4.5E+OO · 5.6E-02 -3.3E•OO l.5E+09 

.toiuidine l.9E+Ol 
n-C221-146· .• mg/L l.3E+Ol 2:lE+Ol 4.4E-02 -7 .SE+OO 7 .8E•li 

C40H82 S.OE+02 
tiEOTA mg/L l.SE+Ol 4.5E•oO· 5.7E;02 -J .. OE+OO 6.4E•08 

1.2E•Ol 
IVIIOA 1119/L 4. 1£+02 2.7E+OO 6.3E-02 -4.2E~OO l.SE+lO 

MlCEOA 
5.6£+01 

mgiL 2. IE .. 01 2.7E+OO 6.3E·Oi? -4.2E+OO l.SE+lC 

llitr11otr1 • 
5. 6E+Ol 

mg/L 4.2E .. OO 2. 7E+OO 6.3E-02 -4.2E+OO LSE•IO 
ai:et1c Acid 5.6E+Ol 

Octodecanoic 'mg/L 2. 9[-01 l.2E-•Ol 5.3E-02 -6. lE•OO 6,5E+l0 
Acid ·, L3E .. 02 

o•Xylene mg/l 5.SE+OO 5.IE-02 B.6E·Dl O.OE•OO 

p-Chlorotoluene mg/L 5.8E+OO 
O.OE .. 00 

5.lE-02 7 .2£-02 0.0E•00 

p-Oich1oro-
O.OE+OO 

mg/L 5,lE+OO 4.8£-02 -3.4E-Ol O;OE•OD 
· benzene O.OE+OO 

Pentadecane mg/L !.6E+DO 1.0E+Ol 5.SE-02 -5. OE+OO 8. 7£+09 
4.1E•Ol 

. , Pentadecanol c mg/L. 2 .SE+Ol 8.4E+OO· 5.SE-02 -5.0E+OO 1.3E ... 10 
Aci(I 5.8E+Ol 

Pentanediciic mg/l 4.9£+01 2.2E+OO 5.7£-02 -8.SE+OO 3 .4E+l4 
Acid 9. OE+D3 

Phenol mg/L 2.6E-t-OO 7.2E.-02 -2.9E+OO 0.0E+OO 
O.OE+OO 

2-Prol)i!nol rrg/L l. lE+O[) S.5[-02 2.4£+00 0.0£•00 
O.OE+-00 

l>ropylbenzene · mg/L 2 .4E•D0 6.SE+OO 5.4E•02 -7 .BE-02 6.SE+OS 
S.SE-01 

Pyri<line mg/L 2. 7E•OO 5.0E-02 l.SE+OO O.OE+OO 
O.OE+-00 

Tetrachloro- I mg/L 9.5E+OO 4 .8E·02 1.7E+OO O.OE+OO 
\.__. ethylene O.OE•OO 

Tetradecane mg/L 5.9E+OO 9. 7E+OO S.4E-02 -4.2£+00 l.8E•Q9 

3 2 .lE+Ol 
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Table 2B-3. Partition-Coefficients and A~tivity Coefficients. (6 sheets) 

,·-..... ·_ .. _. -·~ 

Nucl1<!e/Chemical· Units 

· TetrahydtO• n,g/L 
~utan• · 

Tributyl .1119/L 
~sl)llate . 

Tri •n·but)'l • 1D9/l 
. (41-ol)-phospllate · 
1.l.1-Tri· m,g/L 
: ct> Tor.ethane 
TMcllloro- mg/L 

ethr1ene · 
Tri ell orooietltane. mg/L 

·. -frldecane mg/L 

Trigl;-mi! mg/l. 

1.3.5 lti11Jet11yl mg/L 
benzene 

Toluene mgfl 

. Vinyl Chloride rng/L 

· Undeca11e · 1119/L 

Unknown- 1119/L 
· phthalates 

24Z•A 
Stack & 

Condens. Typical 
Feed To Mole ton 
c-A-1 · wi:1a11t . ~ 

C-A>l 
Vapor 
Space 

· Part. 
Coeff. 

Conti.· 
Part. 
~ 

Dectin. 
Factors 

l.6E•Ol 

7.7E+00 

l. lE•Ol. 

l.2E•02 

l.6E•OO 

9.2E+OO 

2_.0E+OO 4.3E-02 3.5(+00 0.9.E.+OD. 
. ..-- 0.iiE•OD 

BAE+OO s.aE-02 -4. LE+OO 1.7E .. 09 
2.0E•Ol 

8.4E+OO 5.SE-02 -4.lE+OO l.7E+09 
2.0E+Ol 

2,6E+OO 4.SE-02 2.lE•OO o.oE~oo 
0 .• 0£-+00 

2.6E+OO 4:JE.-02 3.2£+00 O.OE+OO 
O.OE+OO 

.2·.0E+O0 3:SE-02 .5.7E+00 O.OE+DO 
.. O.OE•OO 

·9,0E+OO 4;1£-02 -2.SE+OO Z.OE+OB 
8;3£--00 

3.3E+OO 4.6E-02 2.3E+OO O.OE+OO 
O.OE+OO 

1.IE+Ol S.3E-02 -2.lE-Ol 2.S£+05 
4.0E.-01 

.5.2£+00 5.0E-02 2.lE+OO O.OE.,.00 
. . . O.OE•OO 

2.6E+OO 4.5£-02 -S.lE+OO·O.OE..,.00 
O:OE+OO 

7 .SE+OO 6,0E-02 -1.9E•OO 2.2E+07 
. 2,3E•OO 

6.SE+OO S.OE-02 -5.SE•OO a.oE+lO 
1.5E•02 
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Table 2B-4. Table of Constants. 

J-EC 1-1 Steam Flow Rate 6.8 E+-02 lb/h 

J-EC2-1 · Steam FLow Rate 7 .5 E +-02 lb/h 

Air to control•C-A-1 vacuum 2.5 E+-01 scfin 

RWtoE-C-1 3.5 E+o3 gprn 

RWtoE-Cs2 8.0 E+-01 gpm 

Steam to E-A- l 2.7 E+-04 lb/h 

Steam to H-C-1 0.0 E+00 lb/h 

Air added to exhaust flow 5.0 E+:02 scfm 

Feed flow to C-A-1 9.0 E+0l gpm 

Filtered·RW 1.0 E+-03 lb/h 

Waste Volume Reduction 3.0 E+-01 % 

C-A-1 Vacuum 5.0 E+0I Torr 

P-H- I Seal water flow rate L5 E-01 gpm 

E-C-1 Water leakage rate 1.0 E-02 gpm 

P-B-2 Seal water flow rate 1.0 E-01 gpm 

E-c-1 ·Pressure drop 2.0 E+0rTorr 

Inst. Air into C-A-1 .· 1.0 E+0O CFM 

Percent heat losses to room 1.0 E+0 I Percent 

E-C-2 Pressure . 8.0 E-0 I psia 

E-C-3 Vacuum 1.0 E+-01 in. ofH20 

F-C-1 Filter efficiency 9.5 E+0I Percent 

F-C-5 Filter efficiency 9.9 E+0I Percent 

E-101 Batch Size 3.4 E+03 Gal 

E-101 Temperature 7.0E+0l C 

E-101 NaN03 Molruity LO E+0O Moles/L 

H~C--1 Differential Pressure .. J.0 E+00 in, 1-120 

F-C-5 Differential Pressure· 4.0 E+00·iri.·H2o . 

90Sr IX adsorbing eff: · 9.5 E+-01 Percent 

l 34Cs, 13 7Cs IX etT. 9.5 E+0 I Percent 

Gas Flow, C-100 to Stack 2.5 E+0I SCFM 

Water Yap. Pressure Coeff. 5.7 E-02 -1.4 E+0l 

Alpha Hydrogen (G) 1.6 E+00 Molecules/100-eV 

Beta Hydrogen (0) 6.0 E-01 Molecules/100-eV 

Gamma Hydrogen (G) 4.5 E-01 Molecules/100-eV 

C-A-1 Volume 2.5 E+04 Gal 

2 
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. Adjusted . 
Inventory Density Volum.e Adjusted Concentration 

Tank Name Analyte Waste Phase Waste Type· Inventory Un.its Density Units Volume Units . Concentration Units 
241-S-109 Zr Salt Cake (Liquids) S1-SltCk(Liquid) 2.53E-01 kg 1.37 g/ml 63 kl 2.93E+OO ug/g . 
241-S-109 Zr ·Salt Cake (Solids) S1-Sl!Ck (Solid) 2.17E+01 kg 1.66 g/ml 1905 kl 6.87E+DO ug/g 
241-S-109 Zr Sludge R1 (Sofid) 5.07E+OO kg 1.77 g/ml 49 kl 5.84E+D1 uglg. 
241-5-109 Zr Total 2.70E+01 kg 
241-5-109 UTOTAL Salt Cake (Liquids) S1-SIICk (Liquid) 9.89E-02 kg 1.49:g/mL. 63 kl 1.0SE+OO ug/g 
241-S-109 UTOTAL Salt Cake (Solids) S1-Sl!Ck (Solid)' 1.84E+02 kg 1.66 g/mL 1905 kl 5.82E+D1 ug/g 
241-S-109 UTOTAL Sludge R1 (Solid) · 4.15E+D2 kg 1.77 g/mL 49 kl 4. 79E+03. ug/g 
241-S-109 UTOTAL Total 6.00E+02·kg 
241-S-109 . TOC. Salt Cake (Liquids) S1-SltCk (Liquid) : 7.02E+01 kg 1.49 g/mL .63 kL. . 7 .48E+02 ug/g 
241-S-109 TOC Salt Cake (Solids) S1-SltCk (Solid) 2.16E+03 kg 1.66 g/mL 1905 kl 6.82E.,02 ug/g 
241-S-109 TOC Sludge R1 (Solid) . 9.11E+01 kg 1.77 g/mL 49 kl 1.0SE.,03 ug/g 
241-S-1D9. TOC Total 2.32E+03 kg 
241-S-109 TIC as co· Salt Cake (Liquids) S1-SltCk (Liquid) · 6.17E+02 kg 1.49 g/111l 63 kl 6.58E.,03· ug/g 
241-S-109 TIC as CO Salt Cake (Solids) · S1~SltCk (Solid) 7.06E+04 kg 

.. 
1.66 g/ml 1905 kl 2.23E.,Q4 ug/g · 

241-S-109 TIC as CO Sludge R1.(Solld) 7.73E+02 kg 1.77 g/ml 49 kL /.l.91E+D3 ug/g 
241-S-109 TIC as CO Total 7.20E+04 kg 
241-S-109 Sr Sall Cake (Liquids) S1-Sl!Ck (Liquid) 2.776-03 kg 1.45 g/mL .63 kl . 3. 03E-D2 ug/g 
241-S-109. Sr Salt Cake (Solids) . S1-Sl!Ck (Solid) ,,.;;c, .2.43E+OO kg 1.68 glmL 1905 kl T6DE-01 ug1g 
241-S-109 Sr Sludge R1 (Solid) 2.60E+01 kg 1.77 g/mL ·. · 49 kl · 3.00E+02 uglg 
241-S-109 Sr Total 2.85E+01 kg 
241-S-109 S04 Sall Cake (Liquids) S1-SltCk (Liquid) 1.08E+02 kg 1.49 g/ml 63 kl 1.15E+D3 ug/g 
241-S-109 S04 ·Salt Cake (Solids) S1-SltCk (Solid) 2.47E+D4 kg 1.66 g/ml 1905 kl 7.81E+03 ug/g 

. 241-S-109 S04 Sludge R1 (Solid) 1.04E+02 kg 1.77 g/ml 49 kl 1.20E+D3 ug/g 
241-S-109 S04 Tolal 2.49E+D4 kg 
241-S-109 Si Salt Cake (Liquids) S1-SltCk (Liquid) 8.58E+OO kg 1.49 g/ml 63 kl 9.14E+01 ug/g 
241-S-109 Si Salt Cake (Solids) S 1-SIICk (Solid) 1.02E+03 kg 1.66 g/ml 1905 kl 3.24E+02 ug/g 
241-S-109 · Si Sludge R1 (Solid) 1.34E+02 kg 1.77 g/ml 49 kl 1.55E+03 ug/g 
241-S-109 Si Total 1.17E+03 kg 

. 241-S-109 P04 Salt Cake (Liquids) S1-SltCk (Liquid) 1.01E+02 kg 1.49 g/mL 63 kL 1.D7E+03 ug/g 
241-S-109 P04 Salt Cake (Solids) S1-SltCk (Solid) 3.64E+04 kg 1.66 g/ml 1905 kl 1.15E+04 ug/g 
241-S-109 P04 Sludge R1 (Solid) 3.56E+02 kg 1.77 g/ml 49 kl 4.11 E+03 ug/g. 
241-S-109 P04 Total 3.68E+04 kg 
241-S-109 Pb Salt Cake (Liquids) S1-SIICk (Liquid) 2.53E+OO kg 1.37 g/ml 63 kl 2.93E+01 ug/g 
241.-S-109 Pb Salt Cake (Solids) S1-SIICk (Solid) 1.88E+02 kg 1.66 g/ml 1905 kl 5.94E+01 ug/g 
241-5-109 Pb Sludge R1 (Solid)· 5.72E+OO kg 1.77 g/ml 49 kl 6.59E+01 uglg 
241-5-109 Pb Total. 1.96E+02 kg 
241-S-109 Oxalate Salt Cake (Liquids) S1-Sl!Ck (Liquid) 5.66E+OO kg g/ml 63 kl 6.03E+01 ug/g 
241-S-109 Oxalate Salt Cake (Solids) S1-SltCk {Solid) 7.91E+03 kg 1.66 g/ml 1905 kl 2.50E+03 ug/g 
241-S-109 Oxalate Sludge R1 (Solid) 2.16E+02 kg g/mL 49 kl . 2.49E+03 ug/g 
241-S-109 Oxalate Total B.13E+03 kg 
241~S-109 N03 Salt Cake (Liquids) S1-SltCk (Liquid) B.29E+03 kg 1.49 g/mL 63 kl 8.83E+04 ug/g 
241-5-109 N03 Salt Cake (Solids) S1-SltCk (Solid) 1:90E+D6 kg 1.66 g/ml 1905 kl 6,00E+05 ug/g 
241-S-109 N03 Sludge R1 (Solid) 9.71E+03 kg 1.77 g/mL 49 kl 1. 12E+05 ug/g 
241-S-109 N03 Total 1.92E+06 kg 
.241-S-109 N02 Sal.I Cake (Liquids) S1-SltCk (Liquid) 5.35E+03 kg 1.49 g/mL 63 kl 5. 70E+04 ug/g 
241-5-109 N02 Salt Cake (Solids) S1,SltCk (Solid) 1.46E+04 kg 1.66 g/ml. 1905 kl 4.62E+03 uglg 
241-S-109 N02 Sludge R1 (Solid) 2.74E+03 kg 1.77. g/ml 49 kl 3.16E+04. i:Jglg 
241-5'109 · N02 Total 2.27E+04 kg 
241-S-109 .Ni Salt Cake (Liquids) S1-SI\Ck (liquid) 5.0SE-01 kg 1.37 g/mL 63 kl 5.85E+OO ug/g 
241-S-109 Ni Salt Cake (Solids) S1-SltCk (Solid) 4.10E+01 kg 1.66 glml 1905 kl . 1.30E+O 1 ug/g 
241-S-109 . Ni Sludge· · R1 (Solid) 1.41E+01 kg 1.77 g/mL 49 kl 1.63E+02 uglg 
241-S-109 Ni Total 5.57E+D1 kg 
241-S-1D9 Na .Sall Cake (Liquids) S1-SltCk (Liquid) 1:3BE+04 kg 1.49 g/ml · 63 kl 1.48E+05 uglg 
241-S-109 Na Salt Cake (Solids) S1-Sl!Ck (Solid) 7.4BE+05 kg 1.66 g/ml 1905 kl 2.37E+D5 uglg 
241-S-109 Na. Sludge R1 (Solid). 8.76E+03 kg 1.77 g/ml 49 kl 1.01E+05 ug/g 
241-S-109 Na Tolal 7.70E+05 kg 
241-S-109 Mn Sall Cake (Liquids) S1-Sl1Ck (Liquid) 3.79E-01 kg 1.49 g/mL 63 kL 4.03E+OO ug/g 
241-S-109 Mn Salt Cake (Solids) S1-SltCk (Sotid) 5.22E+01 kg 1.66 glmL 1905 kl 1.65E +01 ug/g 
241-S-109 Mn Sludge R1 (Solid) 1.54E+D2 kg 1.77 glmL 49 kl 1.77E+03 ug/g 
241-S-109 Mn Total 2.06E+02 kg 
241-S-109 La. Salt Cake (Liquids) S1-SltCk (Liquid) 7.99E-05 kg 1.45 g/mL 63 kl 8. 75E-04 ug/g 
241-S-109 La Salt Cake (Solids) S1-SltCk {Solid) 2.0DE-03 kg 1.68 g/mL 1905 kL 6.26E-04 ug/g 
241-S-109 La Sludge R1 (Solid) 2.91E+OD kg 1.77 glmL 49 kL 3;36E+D1 ug/9 
241-S-109 La Total 2.92E+OO kg 
241-S-109 K Salt Cake (Liquids) S 1-SltCk (Liquid} 1.44E+02 kg 1.49 g/mL 63 kl 1.54E+D3 ug/g 
241-S-109 K Sall Cake {Solids) S1-SitCk (Solid) 9.87E+D2 kg 1.66 glml 1905 kl 3.12E +02 ug/g 
241-S-109 K Sludge R1 (Solid) 5.33E+01 kg 1.77 g!mL 49 kL 6.15E+D2 ug!g 
241-5-109 K Total 1.1BE+03 kg 
241-S-109 Hg Salt Cake (Liq ulds) S1-Sl!Ck (Liquid) 1.63E-02 kg 1.45 g/mL 63 kL 1. 79E-01 ug/g 
241-S-109 .Hg Salt Cake (Solids) S1-SHCk (Solid) 3.19E+OO kg 1.68 g/ml 1905 kL 9.97E-01 ug/g 
241-S-109 Hg Sludge R1 (Sofid) 2.25E+OO kg 1.77 g/ml 49 kL 2.60E+01 ug/g 
241-S-109 Hg Total 5.46E+OO kg 
241-S-109 Fe Salt Cake (Liguids) S1-SltCk (Liquid) 1.76E+OO kg 1.37 g/ml 63 kl 2.04E+01 · uglg 
241-S-109 Fe Salt Cake (Solids) S1-SltCk (Solid) 1.77E+03 kg 1.66 g!ml 1905 kl 5.60E+02 ug/g 
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241-S-109 Fe ·sludge R1 (Sofid) 3.26E+02 kg 1-77 g/ml 49 kl .3. 76E+03 uglg 
241-5-109 Fe Total 2.10E+03 kg 
241-5-109 F . Salt.Cake (Liquids) _-s1-S1tCk (Liquid) 4.65E+OO kg 1.49 g/ml 63 kl 4.96E+01 ug/g 
241-S-109 F Salt Cake (Solids) S1-SIICk (Solid) 7.08E+02 kg 1.66 g/ml · 1905 kl 2.24E+02 ug/g 
.241-5-109 F Sludge R1 (Solid) 1.75E+01 kg 1.77. g/ml .49 kl 2.02E+02 ug/g 
241-S:109 F Total 7.30E+02 kg 
241-5-109 Cr Salt Cake (Liquids) S1-Sl!Ck {Liquid) 5.64E+02 kg ·· 1.49 g/ml 63 kl 6.01 E+03 Ug/g 
241-5-109 Cr Salt Cake (Solids) S1-SltCk {Solid) · 4.53E+03 kg t.66 g/ml 1905 kl 1.43E+03 ug/g 
241-S-109 Cr Sludge R1 (Sortd) 2.57E+02 kg 1.77. g/ml 49 kl 2.96E+D3 ug/g 
241-5-109 Cr Total 5.35E+03 kg 
241:-$-109 Cl Salt Cake (Liquids) S1-SIICk {Liquid) 5.96E+02 kg 1.49 g/ml 63 kl 6.35E+03 ug/g 
;!41,S~109 Cl Sall Cake (Solids) _S1-SltCk (Solid) 1.17E+03 kg .1.66 g/ml 1905 kl 3.69E+02 ug/g 
241-S-109 Cl Sludge .R1 (Solid) 1.94E +02 kg . 1.77 g/mL 49 kl 2.24E+D3 ug/g 
241-S-109 Cl Total 1.96E+03 kg 
241-S-109 .Ca Salt Cake (Liquids) ~1-SltCk (liquid) 3.06E+OO kg .1.37 g/mL 63 kl 3.54E+01 ug/g 

· 241~S-109 Ca Sall Cake (Solids) S1-SltCk (Sofid) 3.20E+02 kg 1.66 g/ml 1905 kl 1.01E+o2 ug/g 
· 241-S-109 Ca Sludge · R1;{Solid) 4.68E+01 kg 1:77 glml 49 kl 5.40E+o2 ug/g 
241-S-109 Ca Total 3.70E+02 kg 
241-S-109 Bi .Salt Cake (Liquids) S1-Sltck (liquid) 1.92E+OO kg 1.45 g/ml 63 kl 2.'10E+o1 ug/g 
24.1-S-109 Bi Salt Cake (Solids} S 1-Sltck (Solid) 4,83E+01 kg 1.68 g/ml 1905 kl 1.51 E+01 ug/g 
241,S-109 Bi ·Sludge , R1 (Solid) .1.48E+01 kg ·1.77 g/mL . 49 kl 1.71E+02 ug/g 
241-S-109 Bi Total 6.51E+01 kg 
241-5-109 Al Salt Cake (Liquids) S1-Sl!Ck (Liquid) 2.89E+03 kg 1.49 g/ml 63 kl 3.07E+04 ug/g 
241-S-109 Al Salt Cake (Solids) S1-SltCk (Solid) 5.44E+03 kg 1.66 g/ml 1905 kl 1. 72E+03 ug/g 
241-S-109 Al Sludge R1 (Solid) 1.62E+04 kg 1.77 g/ml 49 kl 1.87E+05 uglg 
241-S-109 Al Total 2.45E+04 kg 
241-S-109 99Tc Sall Cake (Liquids) S1-SltCk (Liquid) 1.58E+01 Ci 1.45 g/ml 63 kl 1. 72E-01 uCl/g 
241-5-109 99Tc Sall Cake (Solids) S1-SltCk (Solid) 3.12E+02 Ci 1.68 g/ml 1905 kl 9.74E-02 uCi/g 
241-S-109 99Tc Sludge R1 {S91id) 1.20E+OO Ci 1.77 g/ml 49 kl 1.38E-02 uCi/g 
241-S-109 99Tc Total 3.29E+02 Ci 
241-S~109 93Zr Salt Cake (Liquids) S1-SIICk (Liquid) 1.90E+OO Ci 1.45 g/ml 63 kl 2.0BE-02 uCi/g 
241-S-109 93Zr Salt Cake (Solids) S1-Sl1Ck (Solid) 5.63E+01 Cl 1.68 g/ml 1905 kl 1. 76E-02 uCi/g 
241-S-109 93Zr Sludge R1 (Solie!) 1.89E-01 Ci 1.77 g/ml 49 kl 2. 18E-03 uCUg 
241-S-109 93Zr Total 5.84E+01 Ci 
241-S-109 93mNb Salt Cake {Liquids) S1-SltCk (Liquid) 1.58E+OO Ci 1.45 g/ml 63 kl 1. 73E-02 uCi/g 
241-S-109 93mNb Salt Cake (Solids) S1-Sl!Ck (Solid) 4.70E+01 Ci 1.68 glml 1905 kl 1A7E-02. uCi/g 
241-5-109 93mNb Sludge . R1 (Solid) 1.65E-01 Ci 1.77 g/ml 49 kL 1.91E-03 uCi/g • 
241-S-109 93mNb Total 4.88E+01 Ci 
241-S-109 90Y Sall Cake (Liquids) S1-S11Ck (Liquid) 1.53E+01 Ci g/mL 63 kl 1.63E-01 uCUg 
241-5-109 90Y ·Salt Cake (Solids) S1-SltCk (Solid) 1.40E+04 Ci g/ml 1905 kl 4.44E+OO uCUg 
241-S-109 90Y Sludge R1 (Solid) 3.55E+04 Ci glml 49 kl 4.09E+02 uCi/g 
241-S-109 90Y Total 4.96E+o4 Ci 
241-S-109 90Sr Salt Cake {Liquids) S1-SIICk (Liquid) 1.53E+01 Ci 1.49 glmL 63 kl 1. 63E-01 uCi/g 
241-S-109 90Sr Sall Cake (Solids) S1-Sl!Ck (Solid} 1.40E+04 Ci 1.66 g/mL 1905 kl 4.44E+OO uCi/g 
241-S-109 90Sr Sludge R1 (Solid) 3.55E+04 Ci 1.77 g/mL 49 kl 4.09E+o2 uCi/g 
241-S-109 90Sr Total 4.96E+04 Ci 

·241-s-109· 79Se Salt Cake (Liquids) S1-S11Ck (Liquid) 6.80E-02 Ci · 1.45 g/mL 63 kl . 7.45E-04 uCi/g 
241-S-109. 79Se Salt Cake (Solids) S 1-SltCk {Solid) 9.47E-01 Ci 1.68 g/ml 1905 kl · 2.96E-04 uCi/g 
241-S-10.9 79Se Sludge R1 (Solid) 3.16E-03 Ci 1.77 g/ml 49 kl . 3.64E-05 uCi/g 
241-S-109· 79Se Total 1.02E+OO Ci 
241-S-109 63Ni Salt Cake (liquids) S1-SltCk (liquid) 3.19E+OO Ci 1.45 g/mL 63 kl 3.49E-02 · uCilg 
241-S-109 63Ni Salt Cake (Solids) S1-SIICk (Solid) 1.16E+03 Ci 1:68 g/ml 1905 kl 3.61E-01 uCl/g 
241-S-109 63Ni Sludge R1 (Solid) 2.85E+01 Ci 1.77 glmL 49 kl 3.29E-01 uCi/g 

. 241-S-109 63Ni Total 1.19E+03 Ci 
241-S-109 60Cci Salt Cake {Liquids) S 1-SltCk (Liquid) 1:61E-01 Cl 1.49 g/ml 63.kl .1. 72E-03 uCilg . 
241-5~109 60Co Salt Cake (Solids) S 1-SltCk (Solid) 2.45E+01 Cl 1.66 glml 1905 kl 7.74E-03 uCilg 
241-S-109 60Co Sludge ~1 (Solid) 6.20E-02 Ci 1.77 g/mL 49 kl 7 .14E-04. uCi/g 
241-S-109 60Co Total' 2.47E+01 Ci 
241-S-109 59Ni Salt Cake (Liquids) S 1-SIICk (Liquid) 3.42E-02 Ci 1.45 g/ml 63 kl 3.74E-04 uCi/g 
241-S-109 59Ni Salt Cake (Solids) S 1-Sl!Ck (Solid) 1.24E+01 Ci 1.68 g/ml 1905 kl 3.88E-03 uCi/g 
241-S-109 59Ni Sludge R1 (Solid) 3.23E-01 Ci 1.77 g/ml 49 kl 3. 72E-03 uCi/g 
241-S-109 59Ni Total 1.26E+01 Ci 
241-S-109 3H Salt Cake (Liquids) S1-SltCk (Liquid) 6.50E-02 Ci 1.45 g/ml 63·kl i12E-04 uCi/g 
241-S-109 3H Salt Cake (Solids) S1-Sl!Ck (Solid) 3.60E+01 Ci 1.68 g/ml 1905 kl 1.12E-02 uCi/g 
241-S-109 3H Sludge R1 (Solid) 1.05E+OO Ci 1.77 g/ml 49 kl 1.22E-02 uCi/g 
241-S-109 3H Total 3.71E+01 Ci 
241-S-109 244Cm Salt Cake (Liquids) S1-SltCk (Liquid) 4.30E-05 Ci 1.49 g/mL 63 kl 4.59E-07 uCi/g 
241-S-109 244Cm Salt Cake (Solids) S1-SltCk (Solid) 1.06E-02 Ci 1.66 g/mL 1905 kl 3.36E-06 uCi/g 
241-S-109 244Cm Sludge R1 (Solid) 2.57E-04 Ci 1.77 g/ml 49 kl 2.97E-06 uCi/g 
241-S-109 244Cm Total 1.09E-02 Ci 
241-S-109 243Cm Salt Cake (Liquids) S1-SltCk (Liquid) 1.84E-06 Ci 1.49 g/mL 63 kl 1.96E-08 uCUg 
241-S-109 243Cm Salt Cake (Solids) S1-S11Ck (Solid) 4.56E-04 Ci 1.66 g/mL 1905 kl 1.44E-07 uCi/g 
241-S-109 243Cm Sludge R1 (Solid) 1.09E-05 Ci 1.77 g/ml 49 kl 1.26E-07 uCi/g 
241-S-109 243Cm Total 4.69E-04 Ci 
241-S-109 243Am Salt Cake (Liquids) S1-SltCk (Liquid) 1.02E-05 Ci 1.49 g/ml 63 kl 1.09E-07 uCi/g 
241-S-109 243Am Sall Cake (Solids) S1-SltCk (Solid) 1.00E-02 Ci 1.66 g/ml 1905 kl 3.16E-06 uCl/g 
241-S-109 243Am Sludge R1 (Solid) 7.92E-03 Ci 1.77 g/ml 49 kl 9.14E-05 uCi/g 
241-S-109 243Am Total 1.79E-02 Ci 
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241-S-109 242Pu Salt Cake (liquids) S1-SltCk (Liquid) 3.70E-OB:Ci 1.49 g/mL· 63.kl · '3.95E;10 uCi/g 
241-S-109 242Pu Salt Cake (Solids) S1-SltCk (Solid) 6,87E-05 Ci 1.66 g/mL 1905 kL '.2.17E-08 uCi/g· 
241-S-109 242Pu Sludge· R1 (Solid)· 2.53E-04 Cl 1.77 g/mL 49 kl 2.92E-06 uCi/g 
241-S-109 242Pu Total 3.22E-04 Cl 
241-5-109 242Cm Salt Cake (Liquids) S 1-SltCk (Liquid) 5.54E-05 Cl 1.49 g/ml 63kL 5.90E-07 uCi/g 
241-5-109 242Cm Salt Cake (Solids) S1-SltCk (Solid) 1.37E-02 Cl - 1.66 g/ml 1905-kL 4.32E-06 uCi/g 
241-S-109 242Cm Sludge R1 (Solid) 6.44E-04CI 1.?7 g/ml 49 kl 7.42E~06 uCi/g · 
241-S-109 242Cm ··Total -1.44E-02 Ci 
241-S-109 241Pu Salt Cake {Liquids) S 1-SltCk (Liquid) 3;sBE-03 Ci 1.49 g/ml 63 kl 4. 13E-05" uCVg 
241-S-109 241Pu Salt Cake (Solids) S1-SltCk (Solid) 7.16E+OO CJ 1.66 g/ml 1905 kl 2.27E-03 uCl/g 
241-S-109 241PU Sludge R1.(Soll~) 2.51E+01 Cl 1.77 g/ml 49 kl 2.89E-01 uCl/g 
241-S-109 241Pu Total 3.22E+01 Cl 
241-S-109 241Am Salt Cake (Liquids) S1-SILCk (Liquid) 1.69E-02 Ci 1.49 g(ml 63 kl 1.BOE-04 uCl/g 
241-S-109 241Am Salt Cake (Solids) S1-SILCk (Solid) 1.66E+01 CJ 1.66 g(ml 1905 kl 5.24E-{)3 uCl/g 
241-S~109 241Am Sludge R1 (Solid) 2.17E+01 Ci 1.77 g(ml 49 kl 2.SOE-01 uCi/g 
241-S-109 241Am Total 3.83E+01 Ci -f-
241-S-109 240Pu · Salt Cake (Liquids) S1-SllCk (Liquid) 6.04E-04 Ci 1.49 g/mL 63 kl 6.44E-06 uCl/g 
241-S-109 240Pu · Sall Cake (Solids) S1-SltCk (Solid) 1.12E+OO CJ 1.66 g/ml 1905 .kl 3.54E-04 uCl/g -
241-5-109 240Pu Sludge R1 (Solid) B.33E+OO Ci 1.77 g/ml 49 kl 9.61E-02 uCi/g 
241-S-109 240Pu Total 9.45E+OO Ci 
241-S-109 .239Pu Salt Cake (liquids) S1-SllCk (Liquid) 2.77E-03 Ci 1.49 g/mL 63.kl - 2.95E-05 uCJ/g 
241-S-109 239Pu Salt Cake (Solids) S1-SltCk (Solid) 5.14E+OO Ci 1.66 g/mL 1905 kl 1.62E-03 uCl/g 
24108-109 239Pu Sludge R1 (Solid) 4.29E+01 Ci 1.77 g/ml 49 kl 4. 95E-01 uCilg 

"241-S-109 239Pu Total 4.81E+01 Ci 
241-S-109 238U Sall Cake (Liquids) S1-SltCk (Liquid) 3.30E-05 Ci 1.49 g/ml 63 kl 3.51 E-07 uCl/g 
241-5-109 238U Sall Cake (Solids) S1-SltCk (Solid) 6.15E-02 Cl 1.66 g/ml 1905 kl 1.94E-05 uCVg 
241-5-109 238U Sludge R1 (Solid) 1.39E-01 Cl 1.77 g/ml 49 kL 1. 60E-03 uCl/g 
241-S-109 238U Total 2.00E-01 Ci 
241-5-109 238Pu Sall Cake (Liquids) S 1-SltCk (Liquid) 9.77E-05 Cl 1.49 g/mL 63 kl 1.04E-06 uCi/g 
241-S-109 238Pu Salt Cake (Solids) S1-SltCk (Solid) 1.81E-01 _Ci 1.66 g/ml 1905 kl 5. 71 E-05 uCi/g 
241-S-1.D9:i.''.<'.38Pu Sludge. R1 (Solid)\;.', 7.96E-01 Ci 1:77 g/ml .., 49'kl· _9.18E-03 1JCi/g 
241-S-109 .. 238Pu · Total 

,,·. 
9.77E-01 Ci . . ,l., 

241-S-109 237Np Salt Cake (Liquids) c'_/:5'1-SltCk (Liquid) 2.96E-03 Ci 1.45 g/ml 63 kl 3.24E'05 uCi/g 
241-S-109 237Np Salt Cake (Solids) S1-SIICk (Solid) 2.55E+OO Ci 1.68 g/ml _ 1905 kl 7 .98E-0.4 _ uCi/g 
241-S-109 237Np Sludge R1 (Solid) 8.76E-03 Ci 1.77 g/ml 49 kl 1.01E-04 ·uCi/g 
241-8--109, 237Np Total 2.57E+OO Cl 
241-S-109 236U Salt Cake {Liquids) _ 51,s1tCk (Liquid) 8.73E-07 Ci 1.49 g/mL 63 kl 9.30E-09 uCl/g 
241-S-109 236U Sall Cake (Solids) - S1-SIICk (Solid) 1.62E-03 Ci 1.66 g/ml 1905 kl 5.12E-07, uCl/g 
241-5-109 236U Sludge R1 (Solid) 2.SOE-03 Ci 1.77 g/mL 49 kl 3.23E-05 uCl/g 
241-S-109 236U Total 4.42E-03 Ci 
241-S-109 235U Salt Cake (Liquids) S1-SltCk (Liquid) 1.47E-06 Ci 1.49 g/ml 63 kl 1,56E-08 uCl/g 
241-S-109 235U Salt Cake (Solids) S1-SllCk (Solid) 2.73E-03 Ci 1.66 g/ml 1905 kl 8.64E-07 uCi/g 
241-S-109 235U Sludge R1 (Solid) 5.83E-03 Ci 1.77 g/ml 49 kl 6. 72E-05 uCi/g 
241-S-109 235U Total 8.56E-03 Ci 
241-S-109 234U Salt Cake (Liquids) . S1-SltCk (Liquid) 3.51E-05 Ci 1.49 g/ml 63 kl 3.74E-07 uCi/g 
241-S-109 234U -Salt Cake (Solids) S1-SltCk (Solid) 6.54E-02 Ci 1.66 g/ml 1905 kl 2.07E-05 uCi/g 
241-S-109 234U Sludge R1 (Solid) 1.35E-01 Ci 1.77 g/mL 49 kl 1.56E-03 uCl/g 
"241-5-109 234U Total 2.01E-01 Cl 
241-S-109 233U Sall Cake (Liquids) S1-SltCk (Liquid) 5.55E-05 Ci 1.49 g/mL 63 kl 5.91 E-07 uCi/g 
241-5-109 23_3U Sall Cake (Solids) S1_-SltCk (Solid) 1.03E-01 Ci 1.66 g/ml 1905 kl 3.27E-05 uCi/g 
241-S-109 233U Sludge R1_(Solid) . 2.71E-05 Ci 1.77 g/mL 49 kl 3. 13E-07 uCi/g 
241-S-109 233U Total ·1;03E-01 Ci 
241-5-109 232U Sall Cake .(Liquids) S1-SllCk (Liquid) 8.95E-07 Ci 1.49 g/mL 63 kl 9.53E-09 uCi/g 
241-S-109 232U Sall Cake (Solids) _ S1-SltCk (Solid) 1.67E-03 Cl 1.66 g/mL 1905 kl 5.27E-07 uCi/g 
241-S-109 232U Sludge R1 (Solid) 5.35E-06 Ci 1.77 g/ml 49 kl 6.16E-08 uCi/g 
241'8-109 232U Total 1.67E-03 Cl 
241-S-109 232Th Salt Cake (Liquids) S 1-SltCk (Liquid) 2.64E-06 Ci 1.45 ·g/ml 63 kl 2.89E-08 uCi/g 
241-S-109 232Th Salt Cake (Solids) S1-SltCk (Solid) 7.84E-05 Ci 1.68 g/mL 1905 kl 2.45E~08 uCl/g 
241-S-109 232Th Sludge R1 (Solid) 1.09E-12 Ci 1.77 g(mL 49 kl 1.26E-14 ilCl/g 
241-S-109 232Th Total 8.10E-05 Cl 
241-S-109 231Pa Salt Cake (Liquids) S1-SltCk (Liquid) 7.82E-04 Ci 1.45 g/mL 63 kl 8.56E-06 uCi/g 
241-S-109 231Pa Salt Cake (Solids) 51-SllCk (Solid) 2.33E-02 Cl 1.68 g/mL 1905 kl 7 .27E-06 uCi/g 
241-S-109 231Pa Sludge R1 (Solid) 1.15E-06 Cl 1.77 g/mL 49 kl 1.33E-08 uCi/g 
241-S-109 231Pa Total 2.40E-02 Ci 
241-S-109 229Th Salt Cake (liquids) S 1-SltCk (Liquid) 7.69E-07 Ci 1.45 g/mL 63 kl 8.42E-09 uCi/g 
241-S-109 229Th Salt Cake (Solids) S1-SllCk (Solid) 2.29E-05- Ci 1.68 g/mL 1905 kl 7. 16E-09 uCi/g 
241-S-109 229Th Sludge R1 (Solid) 3.82E-09 Ci 1.77 g/ml 49 kl 4.41E-11 uCi/g 
241-S-109 229Th Total 2.37E-05 Ci 
241-S-109 228Ra Salt Cake {Liquids) S1-SltCk (Liquid) 2.27E-04 Ci 1.45 glml 63 kl 2.48E-06 uCi/g 
241-S-109 228Ra Salt Cake (Solids) S1-SltCk (Solid) 6.74E-03 Ci 1.68 g/ml 1905 kl 2. 11 E-06 uCi/g 
241-S-109 228Ra Sludge · R1 (Solid) 1.04E-12 Ci 1.77 g/ml 49 kl 1.20E-14 uCi/g 
241-S-109 228Ra Total 6.96E-03 Ci 
241-S-109 227Ac Salt Cake (liquids) S1-SIICk (Liquid) 8.50E-05 Ci 1.45 g/mL 63 kL 9.31E-07 uCi/g 
241-5-109 227Ac Salt Cake (Solids) S1-SllCk (Solid) 2.53E-03 Ci 1.68 g/ml 1905 kL 7.90E-07 uCi/g 
241-S-109 227Ac Sludge R1 (Solid) 8.13E-07 Ci 1.77 g/mL 49 kl 9.37E-09 uCi/g 
241-S-109 227Ar: Total 2.62E-03 Ci 
241-5-109 226Ra Salt Cake (Liquids) S1-SltCk (Liquid) 2.48E-06 Ci 1.45 g/ml 63 kl 2.72E-08 uCi/g 
241-5-109 226Ra Salt Cake (Solids) S1-SllCk (Solid) 7.38E-05 Ci 1.68 g/mL 1905 kl 2.31 E-OB uCi/g 
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241:s-109. 1.81E-07 Ci 
: 

1.77 g/ml' 49.kt· 226Ra Sludge .R1 (Solid) . 2.09E-09 uCi/g· : 
241-S-109 226Ra Total 7.65E-05.Ci 
241-S-109 155Eu Salt Cake (Liquids) S1-SltCk (Liquid) .6.39E-01 Ci 1.45 g/ml .. 63 kl 7.00E-03 uCi/g 
241-S-109 155Eu Salt Cake (Solids) S1'S11Ck (Solid) : 5.37E+01 Ci 1:68 g/ml 1905 kl 1.68E-02 uCi/g 
241-S-109 155Eu Sludge · R1 {Solid} 2.41E-01 Ci 1.77 g/ml 49 kl 2. 78E-03 uCi/g 

.. 241-S-109 155Eu Total ·s.46E+01 Ci 
241-S-109 154Eu Salt Cake (Liquids} S1.-SltCk (Liquid) 2.02E+OO Ci . 1.45 g/ml 63 kl 2.21 E-02 uCi/g 
241-S-109 154Eu . Sall Cake (Solids) S1-SltCk (Solid) .1.23E+02 Ci 1.66 g/ml 1905 kl 3.BBE-02 uCi/g 
241-S-109 154Eu Sludge R1 (Solid) 7.15E-01 Ci · 1.77 g/ml 49 kl 8.24E-03 uCi/g 
241-S-109 '154Eu Total 1.25E+02 Ci 
241-S-109 152Eu Salt Cake (Liquids) S 1-SllCk (Liquid) 2.54E-02 Ci 1.45 g/mL 63 kl 2. 78E-04 uCl/g. 
241-S-109 152Eu Sall Cake (Solids) Sl-SIICk (Solid) 2.14E+OO Ci 1.68 g/ml 1905 kl 6.69E-04 uCl/g 
241-S-109 152Eu Sludge R1 (Solid) 1.15E-02 Ci 1.77 g/mL 49 kl 1.33E-04 uCl/g 
241-S-109 152Eu Total 2.18E+OO Ci 
241-S-109 151Sm Salt Cake (Liquids) S1-SltCk (Liquid) 1.77E+02 Ci 1.45 g/mL 63 kl 1.94E+OO uCl/g 

'241-S-109 151Sm Salt Cake (Solids) S1-SltCk (Solld) s;03E+04 Ci 1.68_ g/ml 1905 kL 1.57E+01 uCl/g 
. 241-S-109 151Sm Sludge R1 (Solid) UOE+02 Ci 1.77,g/mL 49 kl 1.SOE+OO uCi/g 
241..S-109 151Sm Total 5.07E+04 Ci 
241-S-109 14C Salt Cake (liquids) S1-SltCk (Liquid) 3.SSE-02 Ci . 1.45 g/mL 63 kl 3.88E-04 uCi/g 
241-S-109 14C Salt Cake (Solids) . SJ..SltCk (Solid) . · 1.00E+01 Ci 1:68 g/ml 1905 kl 3.13E-03 uCi/g 

. 241-5-109 14C Sludge ~-:-· R1 (Solid) .. ·. 6.82E-02 Ci ,1.77 g/ml 49 kl 7.87E-04 uCi/g 
241-S-109 14C Total 1.01E+01 Ci 
241-S-109 137mBa Salt Cake (Liquids) S1-SltCk (Liquid) 1.69E+04 Ci g/ml 63 kl 1.80E+02 uCl/g 
241-S-109 137mBa Salt Cake (Solids) S1-SltCk (Solid) 1.91E+04 Ci g/ml 1905 kL 6.04E+OO. UCi/g 
241-S-109 137mBa Sludge R1 (Solid) 5.16E+03 Ci g/mL 49 kl 5.96E+01 uCilg 
241-S-109 137mBa Total 4.12E+04 Ci 
241-S-109 137Cs Salt Cake (Liquids) S1-SltCk (Liquid) 1.79E+04 Ci 1.49 g/mL 63 kl 1.91 E+02 uCi/g 

· 241-S-109 137Cs Salt Cake (Solids) S 1-SIICk (Solid) ·2.02E+04 Ci 1.66 g/mL 1905 kl 6.39E+OO uCl/g 
241-S-109 137Cs · Sludge , R1 (Solid) 5.47E+03 Ci 1.77 g/ml· 49 kl 6.31E+01 uCilg 
241-S-109 137Cs Total 4;36E+04 Ci 
241-S-109 134Cs Salt Cake (Liquids) S1.SltCk (Liquid) 5.14E-03 Ci 1.45 g/ml 63 kl 5.63E-os· uCi/g 
241CS-109 .134Cs Salt Cake (Solids) . S1-SltCk (Solid) 1.53E-01 Ci 1.6.8 g/mL 1905 kl .4.79E-05 uCi/g 
241-S-109 134Cs Sludge R1 (Solid) 6.56E-05 Ci 1.77 g/ml 49 kl 7.56E-07 uCi/g 
241-S-109 134Cs Total 1.58E-01 Ci 
241-S-109 1291 Salt Cake (Liquids) S1-SltCk'(Liquld) 1.50E-02 Ci 1.45 g/ml . 63 kl 1.64E-04 uCi/g 
241-S-109 1291 SaltCa.ke (Solids) S1-SltCk (Solid) 2.96E·01 Ci ,1.68 g/ml 1905 kl 9.24E:05 u~llg 
241-S-109 1291 Sludge R1 (Solid) 1.92E-03 Ci 1.77 g/ml 49 kl 2.21 E-05 uCl/g 
241-S-109 1291 Total. 3.13E-01 Ci 
241-S-109 126Sn Salt Cake (Liquids) S 1-SltCk (Liquid) 4.01E-01 Ci 1.45 g/ml 63 kl 4.39E-03 uCi/g 
241-S-109 126Sn Salt Cake. (Solids) S1-SIICk (Solid) 3.90E+OO Ci 1.68 glmL 1905 kl 1.22E-03 uCl/g 
241-S-109 126Sn Sludge R1 (Solid) 1.27E:.02 Ci 1;-77 g/mL 49 kl 1.47E-04 uCi/g 
241-S-109 126Sn Total 4.32E+OO Ci 
241-S-109 125Sb Salt Cake (Liquids) S1-SltCk (Liquid) 7.83E-02 'Ci 1.45 g/mL 63 kl 8.57E-04.uCi/g, 
241-S-109 125Sb Salt Cake (Solids) S1<SltCk.(Solid) 2.18E+01 Ci 1.68 glml 1905 kl 6.82E-03 uCVg 
241-S-109 125Sb Sludge R1 (Solid) , 3.78E-03 Ci 1.77 glmL 49 kl 4.36E-05 uCi/g 
241-S-109 125Sb Total 2.19E+01 Ci 
241-S-109 113mCd Salt Cake (Liquids) S1 0SltCk (Liquid) 1.70E+OO Ci 1.45 g/mL 63 kl 1.86E-02 uCVg 
241-S-109 113mCd 'Sall Cake (Solids) S1-SltCk (Solid) 5:05E+01 . Ci 1.68 glmL 1905 kl 1.58E-02 uCl/g 
241-S-109 113mCd Sludge R1 (Solid) 1.12E-01 Ci 1.77g/mL 49 kl 1. 29E-03 uCi/g 
241-S-109 113mCd Total 5.23E+01 Ci 
241.s-109 -106Ru .Sal.t Cake(Liquids) S1-SltCk (Liquid). 3.36E-07 Ci 1_.45g/ml 63 kl 3.67E-09 uCi/g 
241-S-109 106Ru Sijll Cake (Solids) S1-SltCk (Solid) 2.62E005 Ci 1.68·9/mL 1905 kl 8. 1 BE-09 ' uCUg 
241-S-109 '106Ru Sludge R1 (Solid) 3.27E-10 Ci 1.77 g/mL 49 kl 3. 1ae: 12 uCi/g 
241-S-109 106Ru Total. 2.65E-05.Ci 
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1.0 INTRODUCTION 

Project Number: A77977 

Page 2 of 31 

Date: 3/24/06 

Date: 3)z,/fk> 

The bypass system is being designed as part of the DBVS Off-Gas Treatment System 
(OGTS). Its function is to maintain vacuum in the rev for a loss of flow upset condition 
in the primary DBVS OGTS. 

1.1 Purpose 

The purpose of this calculation is to analyze the DBVS OGTS bypass ductwork in 
accordance with ASME AG-1 Service Level B. This is accomplished by determining the 
stresses in the DBVS OGTS bypass duct work and comparing them with the allowable 
stresses per ASME AG-1. The location and type of duct supports and the location and 
need for expansion joints will also be evaluated. The resultant forces and moments 
imparted to the duct supports and attached equipment will be included in the results. 

1.2 Scope 

The scope of the calculation consists of the structural analysis and design of the DBVS 
OGTS Bypass duct which is located between the rCV™ and exhaust stack. Currently the 
main OGTS duct from the rC\fTM Box is signified as 5-VOG-3 5-0217, the beginning of 
the bypass duct is signified as 6-VOG-36-0286 and branches from the main 5" OGTS 
duct near the rCV™ Box. This calculation covers the duct labeled as 6-VOG-36-0286, 8-
VOG-36-0286, 8-VOG-36-0318, 8-VOG-36-0319, 8-VOG-36-0406, 12-AA-36-0409, 
and 6-AA-36-0408. 

2.0 Basis 

2.1 Design Inputs 

1. rev Off-gas Exit Temperature 875°F, F-145579-00-A-0021Full DBVS Feed 
Preparation & Melt Process Flow Diagram. 

2. Design Temperature-25°F to 1 l5°F, HNF-SD-GN-ER-501. 

3. Ambient Air Temperature 77°F, Stream 7A, F-145579-00-A-0021Full DBVS Feed 
Preparation & Melt Process Flow Diagram. 

4. Duct geometry per drawings, F-145579-36-V-0003, F-145579-36-V-0007, F-145576-
36-V-0006, F-145579-36-V-0030, and F-145579-36-V-0034. 

5. Earthquake Loads design to UBC 1997 with the following criteria: seismic zone is 2B 
(TFC-ENG-STD-06), Performance category is 2 (TFC-ENG-STD-06), and Soil profile 
is Sc, (RPP-24544, Rev.I, Appendix H, Report o/Geotechnical Engineering 
Services). The Operational Basis Earthquake (QBE, ASME AG-1) horizontal 

Fann EP 3.3-2F, Sept 2002 
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components will be applied simultaneously, ASME-AG-1. UBC-1997 states that in 
general, the vertical seismic component may be taken as zero for Allowable Stress 
Design (Section 1630.1.1). See Attachment 7 for further discussion. 

6. Wind Loads design to ASCE 7-98 with the following criteria: Performance Category 
is 2, Exposure Category is C, velocity is 85 mph, and Importance Factor is 1.15, TFC
ENG-STD-06. 

7. The ducting is schedule 10S (8 inch and larger) and 40S (6 inch and smaller), 
stainless steel pipe, A3 l 2 type 3 l 6L with a minimum yield strength of 25 ksi, ASTM 
A312/A 312M-05. 

2.2 Criteria 
1. Design to ASME AG-1 Sections SA, Service Level B. 

2.3 Assumptions 

1. Assume ambient installation temperatures of -25°F. 

2. Assume HEPA Filter Inlet maximum temperature of 200°F, per filter manufacturer 
(Flanders) maximum temperature (250°F) plus buffer. 

3. Fluid density is negligible (low pressure air). 

4. Inline filters are modelled as rigid elements and self-supporting (no loads on duct). 

5. Isolation damper are modelled with se~tion properties of the connecting duct. An 
additional point load equal to the damper weight is applied at the location of the 
damper. Damper weight is approximated, based on engineering judgment, as shown 
in the following table: 

Duct Size Damper Weight 

6" 76 lbs 

8" 101 lbs 

6. All piping connections are welded (i.e. no flanges) except for connections to 
equipment, dampers and filters. 

7. Model connection to fan inlets, fan outlets, and exhaust stack as an anchor and self
supporting (no loads on duct). 

8. Effects of fatigue are neglected (approximately 150 startup/shutdown cycles in 5 
year design life). 

9. Friction between duct and supports/guides is neglected 

Form EP 3.3-2F, Sept 2002 
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10. Expansion joints modeled are DME Inc. Series 250 Low Pressure and Series 650 
Multi-ply Exhaust expansionjoints. The expansion joints and properties used in this 
model are as follows: 

Size Part# Axial Spring Lateral Length Weight 
Rate Spring Rate 

6" 65-3-6-7 165 lbs/in 249 lbs/in 11.0 in 11 lbs 

8" 65-3-8-12 123 lbs/in 109 lbs/in 16.0 in 19 lbs 

8" 25-4-8-30 685 lbs/in NA 16.0 in 20 lbs 

11. The maximum design pressure of the Bypass system is based on the maximum static 
pressure of the assumed system fan, a New York Blower Company Model 1508A. 
The model 1508A can create a maximum of 19.0 in. W.G. (0.69 psi) of static 
pressure. The maximum volumetric flow rate of this fan is 1125 cfm. 

12. Expansion joints at the fans and filters will be Proco Series 242 expansion joints. 
Dead weight of the 8" Model 242-C Proco expansion joint is 44 lbs and is 12" in 
length. 

13. No duct supports or expansion joints are identified on the drawings (refer to Design , 
Inputs) for the By-pass Duct. The duct supports used in this analysis have been 
placed according to existing support locations and support footings as shown on the 
before mentioned drawings. 

14. The thermal loading on the duct has not yet been determined by analysis. This 
calculation will base the thermal load on the duct as follows: an 875°F temperature 
at the ICV box and a 200°F maximum temperature at the HEP A filter input. 
Additional information on the application of these loads is in Section 4.0. 

15. A reduction of 5% pipe wall thickness is used for corrosion or erosion, based on 
engineering judgment. Refer to Attachment 2. 

3.0 References 

Drawing References: 

1. F-145579-00-A-0021, Rev OH, "Full DBVS Feed Preparation & Melt Process Flow 
Diagram". 

2. F-145579-35-A-0100, Rev. N, "Bulk Vitrification ICV Box P&ID." 

3. F-145579-36-A-0105, Rev. M, "Bulk Vitrification Stack Monitoring P&ID." 

4. F-145579-36-A-0108, Rev. E "Bulk Vitrification OGTS Bypass P&ID." 

Form EP 3.3-2F, Sept 2002 
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5. F-145579-36-V-0003, Rev. K, "Bulk Vitrification Off-Gas Treatment Melt & Dryer 
Lower Plan." 

6. F-145579-36-V-0006, Rev. H "Bulk Vitrification Off-Gas Treatment Wet Scrubber 
Skid Plan." 

7. F-145579-36-V-0007, Rev. H, "Bulk Vitrification Off-Gas Treatment Scrub & 
Stack Plan." 

8. F-145579-36-V-0023, Rev. E, "Bulk Vitrification Off-Gas Treatment Standard 
Details-Sht. 1." 

9. F-145579-36-V-0024, Rev. F, "Bulk Vitrification Off-Gas Treatment Duct Support 
Details." 

10. F-145579-36-V-0028, Rev. K, "Bulk Vitrification Off-Gas Treatment Melt & Dryer 
Section 'C' ." 

11. F-145579-36-V-0030, Rev. J, "Bulk Vitrification Off-Gas Treatment Melt & Dryer 
Section 'E' ." 

12. F-145579-36-V-0031, Rev. G, "Bulk Vitrification Off-Gas Treatment Wet Scrubber 
Skid Sections." 

13. F-145579-36-V-0033, Rev. H, "Bulk Vitrification Off-Gas Treatment Scrub & 
Stack Section." 

14. F-145579-36-V-0034, Rev. H, "Bulk Vitrification Off-Gas Treatment Scrub & 
Stack Sections." 

15. F-145579-00-P-0001, 0002, 0003 and 0004, Rev D, "Bulk Vitrification Typical 
Pipe Support Details." 

Design Codes: 

16. Uniform Building Code 1997, UBC. 

17. Manual of Steel Construction, AISC, Ninth Edition. 

18. Minimum Design Loads for Buildings and Other Structures, ASCE 7-98. 

19. ASME AG-1-1997 with ASME AG-la 2000 Addenda, Section SA and AA. 

20. Cold-Formed Steel Design Manual, American Iron and Steel Institute (AISI), 1996 
Edition. 

21. Standard Specification for Seamless, Welded, and Heavily Cold Worked Austenitic 
Stainless Steel Pipes, ASTM A 312/A 312M-05. . 

22. ASME Boiler & Pressure Vessel Code, Section II, Part D, Subpart 1-2004. 
Form EP 3.3-2F, Sept 2002 
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Other: 

Project Number: A77977 

Page 6of 31 

Date: 3/24/06 

Date: j/2'5fa~ 

23. Natural Phenomena Hazards Design and Evaluation Criteria for DOE Facilities, 
DOE-STD-1020-02. 

24. Design Loads for Tank Farm Facilities, TFC-ENG-STD-06, Rev B-1. 

25. Mechanical Engineering Design, Joseph E. Shigley and Charles R. Mischke, Fifth 
Edition, McGraw-Hill, Inc. 1989. 

26. Demonstration Bulk Vitrification System IQRPEIRCRA Design Review Package, 
RPP-24544, Rev. 1. 

27. Mark's Standard Handbookfor Mechanical Engineers, Eugene A. Avallone & 
Theodore Baumeister III, Ninth Edition, McGraw-Hill, Inc., 1987. 

28. Fundamentals of Fluid Mechanics, Bruce Munson, Donald Young, Theodore 
Okiishi, 3rd Edition, John Wiley & Sons Inc, New York, 1998. 

29. Roark's Formulas for Stress and Strain, Warren C. Young and Richard G. 
Budynas, Seventh Edition, McGraw-Hill, Inc., 2002. 

4.0 Methods 

Calculations were performed using RISA 3D version 5.0d (Rapid Integrated Structural 
Analysis) computer software, which was previously verified and validated (DMJM H+N 
V &V Computer #102561). Portions of the model input and output code checks were 
calculated using MS Excel and Mathcad. Those portions were verified by handheld 
calculator. 

Dimensional data, support locations and expansion joint locations were taken directly 
from the latest piping layout drawings and sections. ICV™ Off Gas temperature was 
obtained from F-145579-00-A-0021 as indicated in the Design Inputs and the system 
pressure is listed in the assumptions based upon the maximum static design pressure of 
the system fan. 

Yield Strength and the Modulus of Elasticity are reduced for the high temperatures that 
the duct will experience. Reductions are based on the published data in the ASME 
B&PV Code Section II. The maximum temperature of the duct will be 875°F. For 
simplicity, the duct will be analyzed at two temperature ranges, 0°-400°F and 401 °F-
8750F with the yield strength and modulus of elasticity determined from the highest 
temperature of the two temperature ranges. 

Pipe wall thicknesses were reduced 12.5% per ASTM A 312/A 312M-05 to account for 
manufacturing under tolerances. The thinner pipe wall thicknesses are used in the RISA 

Form EP 3.3-2F, Sept 2002 
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model. Unreduced pipe cross sections are used in the determination of the design 
allowable stresses, per ASME AG-1, Section AA, Appendix AA-D, Article D-2000. 

Duct Supports and Expansion joints were incorporated into the design as needed to 
reduce the stresses in the duct and deflections at the connection points at the equipment. 

Normal loads applied in the RISA model are the actual dead weight of the duct and 
components. 

, 

The loads, as a result of the compression of the DME expansion joints, were determined 
by an iterative process. By initially solving the RISA model, Load Case 2 (Dead Load+ 
Thermal+ Wind (X)) without the axial spring loads of the expansion joints being applied, 
the deflections of the joints from the "Joint Deflections" output and with the spring rates 
as listed in the "Assumptions" were used to determine the axial spring load (i.e., 
deflection of2" x 575 lb/in= 1150 lb). This load was applied and the model re-analyzed. 
The new deflections were used to re-calculate the axial spring load of the expansion 
joints and the model re-analyzed until convergence was found (i.e., axial load of 1150 lb 
resulting in a new deflection of 1.75" x 575 lb/in= 1006 lb, adjust axial load to new 
value). For conservatism the final axial spring loads are rounded up. 

The loads for the Proco Series 242 expansion joints were determined as follows: an end 
thrust load on the duct is based on the operating pressure. The thrust factor for Proco 
Series 242 expansion joints is 63.62 in2

. End thrust load is 0.69 psi x 63.62 in2 = 43.9 
lbs. 

The temperature loads and gradients used were determined as follows: 

Divide the length of duct into 10 sections. 

Use the input temperature of 875°F plus the install ambient temperature of -25°F at 
the ICV™ box outlet connection and the minimum inlet temperature of the filters of 
200°F plus the install ambient temperature of -25°F to determine the overall 
temperature change. 875°F - (-25°F) = 900°F, 200°F-(-25°F) = 225°F. 

The total temperature change is 675°F. Temperature change at the start of the OGTS 
Bypass duct is 900°F and the temperature decreases to 225°F at the inlet of the filters. 
(900°F - 225°F = 675°F) 

Divide the number of sections minus one into the temperature differential to get a 
temperature step of 75°F (675°F / 9 = 75°). 

For conservatism, apply the same filter inlet temperature to the remaining duct from 
the fans to the exhaust stack. 

The ambient air intake will be considered at ambient temperature over the entire 
length of duct to the connection to the main bypass duct. Temperature change will be 

Form EP 3.3-2F, Sept 2002 
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the ambient temperature, 77°F, plus the assumed ambient install temperature of-25°F 
(77°F - (-25°F) = 102°F). 

5.0 Results and Conclusions 
The evaluation of the OGTS Bypass Duct shows that the design satisfies the ASME AG-
1 Sections SA, Service Level B criteria, given that the duct supports, duct support types 
and expansion joints, as indicated in the RISA Analysis, Attachment 4, are incorporated 
into the design. 

The ASME AG-1 allowable loads are determined in Section 6.0 of this calculation. The 
ASME AG-1 allowable loads (Section 6) and the output from the RISA model data 
(Attachment 4) are input into an Excel spreadsheet (Attachment 5) and ASME AG-1 
unity check analysis is performed. A value less than 1.0 represents that that section of 
duct satisfies the ASME AG-1 criteria. All sections of the OGTS Bypass Duct are less 
than 1.0 (Attachment 5, Columns: D-2250 Equation 11, D-2260 Equation 13, and D-2270 
Equation 14). 

This evaluation also provides the design loads and reactions at the duct support locations 
for input in the analysis of the duct supports. Table 1 provides a summary of the supports 
for the duct system used in the RISA model including the RISA node number. Table 1 
recommends the type of support required at the given support location and provides 
design load information for the support. Attachment 4 indicates the locations of the duct 
supports in the RISA model that must be incorporated into the design of the duct system. 

TABLE 1 

Duct Max X MaxY MaxZ 
Node# Support Support Direction(s) Reaction Reaction Reaction 

# (Att. A) (lbs) (lbs) (lbs) 

N5 29 Vertical (Y), Lateral (Z), Lateral (X) 423 644 1029 

N6 1 Vertical (Y), Lateral (Z), Lateral (X) 338 126 603 

N11 2 Vertical (Y), Lateral (X) 212 643 -
N12 3 Vertical (Y), Lateral (X), Axial (Z) 29 33 76 

N13 4 Vertical (Y), Lateral (X) 1063 138 -
N14 5 Vertical (Y), Lateral (X) 1327 93 -
N19 6 Vertical (Y), Lateral (Z) - 375 939 

N20 7 Vertical (Y), Lateral (Z) - 508 327 

N21 8 Vertical (Y), Lateral (Z), Axial (X) 406 12 3 

N23 9 Vertical (Y), Lateral (Z) - 296 278 

N25 10 Vertical (Y), Lateral (Z) - 155 141 
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Duct Max X MaxY MaxZ 
Node# Support Support Direction(s) Reaction Reaction Reaction 

# (Att. A) (lbs) (lbs) (lbs) 

N26 11 Vertical (Y), Lateral (Z), Axial (X) 305 76 66 

N27 12 Vertical (Y), Lateral (Z) - . 69 67 

N28 13 Vertical (Y), Lateral (Z) - 149 121 

N30 14 Vertical (Y), Lateral (Z) - 268 250 

N32 15 Vertical (Y), Lateral (Z), Axial (X) 37 34 29 

N33 16 Vertical (Y), Lateral (Z) - 276 293 

N53 17 Vertical (Y), Lateral (Z) - 519 137 

N99 18 Vertical (Y), Lateral (Z), Axial (X) 1713 1550 904 

N50 19 Vertical (Y), Lateral (X) 549 2103 -
N72 20 Vertical (Y), Lateral (X), Axial (Z) 496 922 323 

N73 21 Vertical (Y) - 479 -
N98 22 Vertical (Y) - 217 -

N104 23 Vertical (Y) - 142 -
N75 24 Vertical (Y), Lateral (X) 287 269 -
N93 25 Vertical (Y) - 346 -
N65 26 Vertical (Y), Lateral (X), Axial (Z) 1431 1076 573 

N71 
Exhaust 

Vertical (Y), Lateral (X), Axial (Z) 1202 598 156 
Stack 

N1108 27 Vertical (Y) - 211 -
N116 28 Vertical (Y), Lateral (X) 361 835 -
N124 30 Vertical (Y), Lateral (X) 268 244 -
N15 31 Vertical (Y), Lateral (X) 2395 346 -

The support locations, as indicated in Table 1 and Attachment 4, are the minimum 
number of supports needed to satisfy the ASME AG-1 criteria, but does not limit the 
addition of more duct supports. If additional supports are added care must be taken to 
ensure the thermal growth of the duct into the expansion joints. The addition of duct 
supports may require the need for additional analysis. Additional analysis or 
optimization of the duct support system may be required should the duct supports be 
unable to handle the reaction loads as determined in this evaluation. 

-

Table 2 provides a summary of the expansion joints for the duct system used in the RISA 
model including the RISA node numbers, identifier number, and maximum deflections. 
The expansion joints modeled in the RISA Analysis are DME Inc. Series 250 Low 

Form EP 3.3-2F, Sept 2002 
AS-121 
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Pressure and 650 Multi-ply Exhaust Expansion joint and Proco Series 242 expansion 
joints. Attachment l provides a mark-up of the duct drawings indicating the locations of 
the expansion joints in the RISA model and must be incorporated into the design of the 
duct system. 

TABLE 2 

Node Expansion MaxX MaxY MaxZ 
Joint# Expansion Joint Type Deflection Deflection Deflection 

# (Att.A) (in) (in) (in) 

N88,N89 EJ-636 
DME Series 650 

0.173 0.047 1.883 
#65-3-8-12 Axial 

N107, N108 EJ-637 
DME Series 250 2.516 

0.196 0.205 #25-4-8-30 Axial 

N109, N108A EJ-613 
DME Series 250 2.448 

0.012 0.017 #25-4-8-30 Axial 

N51, N96 EJ-615 Proco Series 242 0.332 0.004 
1.338 
Axial 

N52,N97 EJ-618 Proco Series 242 0.480 0.002 
0.205 
Axial 

N100, N101 EJ-620 Proco Series 242 0.232 0.004 
1.313 
Axial 

N55, N57 EJ-617 Proco Series 242 0.094 0.004 
1.095 
Axial 

N1, N92 EJ-634 
DME Series 650 0.648 

0.12 0.014 #65-3-6-7 Axial 

N111, N110A EJ-612 
DME Series 250 2.503 

0.002 0.002 
#25-4-8-30 Axial 

N110, N111A 
DME Series 250 2.409 

0.151 0.080 EJ-621 #25-4-8-30 Axial 

N105B,N104A EJ-635 
DME Series 650 

0.173 0.335 
2.342 

#65-3-8-12 Axial 

Form EP 3.3-2F, Sept 2002 
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6.0 Calculation I Analysis 
IT] 

This analysis considers the AG~1 Service Level B loads on the DBVS OGTS bypass ductwork which is located 
between the Iev and exhaust stack. The duct was modeled in RISA-3D design analysis program. The RISA-3D 
output results were imported into an Excel spreadsheet to perform the unity checks according to the ASME 
AG-1 Non mandatory Appendix AA-D - Design of Ductwork by Analysis (Suggested Approach). The following 
Mathead calculations are used to determine loads and maximum allowable stresses that are used in the 
RISA-3D model and the Excel spreadsheet. The RISA-3D model, input and output files can be found in 
Attachment 4. The Excel spreadsheet can be found in Attachment 5. 

6.1 Design Loads 

Dead Load 

Dead Load is determined. based on the size of the duct as shown in Attachment 2. The Dead Load includes the 
weight of all internally or externally mounted components such as dampers and insulation. 

Live Load 

Live Load is not considered in the Service Level B AG-1 analysis. 

Seismic Load 

The seismic load is determined, based on UBC-1997, Section 1632. 

For Pe-2 duct, Seismic Zone 2B, Soil Profile Sc: 

Ip:= 1. 5 

Ca:= 0. 24 

ap := 1. O 

hx := Oft 

ap · Ca · Ip ( hx J 
Fp:=----. 1+3·- ·Wp 

Rp hr 

F prnin := 0. 7 · Ca · Ip · Wp Fprnin = 0 .25Wp 

A5-123 

Importance Factor - Table 16-K 

Seismic Factor - Table 16-Q 

Horizontal Force Factor- Table 16-0 

Element elevation at duct attachment point 

Elevation at highest point (at branch 
connection near the dryer). 

Use 1997, 1632.2 Equation 32-2. 

Seismic loading coefficient. 

use 1997, 1632.2, eq. 32-3, total design 
lateral seismic force shall not be less than 
this. 
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UBC 1997, 1632.2, eq. 32-3, total design 
lateral seismic force shall not exceed this. 

F P is not between F pmin and F pmax• therefore use F pmin value. 

Fp := 0. 25 · Wp Seismic force on duct. F P will also be used 

to determine the seismic load acting on the 
duct due to inline components such as 
dampers, etc. 

Although the seismic coefficient for this section of duct is determined and listed above, this analysis will use 
the determined seismic coefficient for the main OGTS duct found in calculation #145579-V-CA-005. This 
seismic coefficient will be applied to the entire length. approximately 317 fl, of the bypass duct from the 
connection at the main OGTS line to the exhaust stack. This is a conservative approach because the bypass 
duct is attached to the main OGTS Duct through an expansion joint at the branch connection. 

F p := 0. 5 · Wp 

Wp := 
19.42 
13.72 

24.74 

lbf 
F p :== 0 . 5 · W p · --

ft 

12.0 

11. 0 
L:= -in 

16. 0 

16.0 

44.0 

11 
Wp:= ·lbf 

19 

20 

44.0 

Wp 12.0 lbf 
-= 
L 14.2 ft 

15.0 

( 

9. 71 ] lbf 
Fp= 6.86 ft 

12.37 

A5-124 

Seismic force on duct. Calculation 
#145579-V-CA-0O 5. 

Duct dead load (lbs/ft) Attachment 2. 
Applied distributed dead load on RISA 
model. 

Applied distributed seismic load on RISA 
model. 

Length of Expansion Joints per 
Assumptions. Reference page 4 this 
calculation. 

Expansion joint dead load (lbs) per 
assumptions. Applied distributed dead 
load on RISA model. Reference page 4 
this calculation. 

Expansion joint weight per foot, apply to 
RISA Model. 
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Wind Load 

22.0 

6.0 

7.1 

7.5 

lbf 

ft 

Wind load is determined from Chapter 6.0 of ASCE 7-98. 

Originator: J Van Corbacl'IJ'fG. 
Date: 3/24/2006 

Checker: Kevin Jones ~m:r 
Date: -;/25/r;k; 

Applied distributed seismic load on RISA 
model. 

For Wind Loads, Performance Category is 2, Exposure Category is C, velocity is 85 mph and Importance Factor 
is 1.15 (TFC-ENG-STD-06). 

I:= 1.15 Importance Factor 

The highest point is at an elevation of approximately 26.5ft (at branch connection near the dryer). Consider all 
duct at this elevation (conservative) 

Kz := 0. 95 

Kzt := 1. 0 

Kct := 0. 85 

mi 
V;= 85 -

hr 

lbf 2 
qz := 0. 0025 6 · -- · Kz · Kzt · Kct · V · I 

ft2 

lbf 
qz = 17 .2--

ft 
2 

Determine equivalent force per linear foot of from wind loading. 

Af:= 1 

G := 0. 85 

Interpolated from Table 6-5, ASCE 7-98 

No hill or slope to consider. 

Table 6-6 for solid signs. 

Design wind velocity. 

Velocity pressure evaluated at height z 
, above ground (Section 6.5.10). 

Area of duct normal to the wind direction 

Gust effect factor, Section 6.5.8 

M/N ratio, duct height is 6.625" and 8.625", length is one foot. M/N ratios are 1'/0.55' = 1.8 and 1 '/0.72' = 1.39. 
Use 1.8. 

A5-125 
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(

6. 625] 
D := 8. 625 · in 

12.75 

Fw := F · D 

Thermal Load 
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lbf 
E'=l7.5--

ft2 
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Date: 3/24/2006 

Checker: Kevin Jones 1{01T 
Date: 3/25/0"1 

Force coefficient from Figure 6-11, 
M/N ratio less than 6, above 
ground level. 

Wind force per square foot, Eq. 6-20, 
Section 6.5.13 

The wind contacts duct with diameters of 6", 8" and 12". 

( 

9. 7 ] lbf 
F = 12.6 --

w ft 

18.6 

Wind force per linear foot of duct of a given 
diameter of 6", 8" and 12", respectively. 

The overall thermal growth of the duct system is evaluated, based on ASME AG-1-1997, pages 15 and 16. The 
thermal growth is determined for a defined portion of the duct system and expansion joints placed strategically 
along that defined length to allow for adequate thermal expansion in the support system. The worst case 
temperature delta considers a low installation ambient of -25°F. 

No reference could be found for the thermal expansion coefficient of 316L Stainless Steel. However the 
chemical composition of 316L Stainless Steel is 16.0-18.0 Chromium, 10.0-14.0 Nickel, and 2.00-3.00 
Molybdenum (ASTM A 312/A 312M-05, page 3). In ASME B&PV, Section II, Part D, Subpart 2, page 671, 316L 
Stainless Steel belongs to Group 3 alloys. Group 3 also includes 18-8 Stainless Steel, therefore 18-8 SS will 
exhibit the same thermal properties as 316L SS. Referring to Table TE-1, page 669, the linear thermal 
expansion coefficient for Group 3 at 850-900°F is between 9.5-10.2 in/100 ft. Interpolating for 875°F results in 
9.85 in/100 ft which equates to (9.85 in)/((100 ft)(12 in/ ft)(875°F) = 9.3 µin/in-°F. Referencing ASME 
831.3-2002, Appendix C, Table C-3, page 233, the linear thermal expansion coefficient of 18-8 SS at 875°F is 
10.13 ~Lin/in-°F. Use the more conservative value from ASME 831.3. 

Su:= [200 - (-25) J °F 

Ot2 := [ 875 - (-25)] °F 

8t3:= [77 - (-25)] -°F 

in 

in 
6 := 0. 00001013-

op 

8t1 = 225 .0 °F 

6tz=900.0°F 

6t3 = 102 .0°F 

Fluid Momentum Load (FML) 

Calculate the Fluid momentum loads. 

AS-126 

refer to Assumptions 

refer to Design Inputs 

refer to Design Inputs 

Coefficient of Thermal Expansion of 18-8 
Stainless Steel, ASME 831.3-2002, Table 
C-3, page 233. 



DMJM H&N /\ECOrc.•l 

Calculation No. 
145579-8-CA-023. 
Rev. No.1 
Calculation Title DBVS OGTS 
Bypass Structural Analysis 

slug 
p := 0.00238--

ft3 

7t 
theta:= -

2 

i := 0 .. 2 

d :=~----~ 
6.625 
8.625 

12.750 

t 
0.280 
0.148 
0.180 

(d-2·t)2 
Area:= 7t • 

2 

Q := 112,5cfm 

Q 
Vi:= --

Areai 
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d := d · in 

t := t · in 

[ 

28. 9 ] 
Area= 54.5 in 2 

120.6 • 

(

93. 5] 
V= 49.6 ~ 

sec 
22.4 

Originator: J Van CorbachJJ~ 
Date: 3/24/2006 

Checker: Kevin Jones ~IYYJ 
Date: '3/25/f:J.p 

Density of air @ standard atmospheric 
pressure and 59°F (Fundamentals of Fluid 
Mechanics, Table 1.7) 

All HVAC duct bends are 90°. 

Pipe diameter, see Attachment 2. 

Unreduced pipe wall thickness, see 
Attachment 2. 

Cross-sectional area of each duct size. 

Maximum Flow rate for the NYB Model 
1508 Fan, see Assumptions. 

Velocity through each duct size. 

From the linear momentum equation (Fundamentals of Fluid Mechanics, p 228, Eq 5.22), the following 
equations are derived that $Dive for the fluid momentum loads resulting from a steady moving fluid changing 
directions: 

Fx. := -p · Areai · (vi)
2 

( 1- cos (theta)) 
l. 

Fz. := p · Areai · (vi)
2 

· ( sin (theta)) 
l. 

(Fundamentals of Fluid Mechanics, 
pg. 230, Eq. 5) 

(Fundamentals of Fluid Mechanics, 
pg. 230, Eq. 6) 

where F x is the force component in the direction of the flow of fluid before the bend and F z is the anchoring force 

component perpendicular to Fx 

Solving for these equations provides the following fluid momentum loads for each sized duct bend: 

FML for 6", 8" and 12" diameter ducts 

Fluid momentum loads are small and not considered in this analysis. 

A5-127 
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External Load (EL) 

No external loads have been identified for this ductwork. 

Additional Dynamic Load (ADL) 

No dynamic loading has been identified for this ductwork. 

Normal Operating Pressure Differential Load (NOPD) 

Originator: J Van Corbactu{l, 
Date: 3/24/2006 

Checker: Kevi~
1
Jones k'rY\"J 

Date: j/2.51<:N 

From Roark's Formulas for Stress and Strain, 7th edition, Chapter 13 - Shells of Revolution: Pressure 
Vessels; Pipes. Table 13.1 Formulas for membrane stresses and deformations in thin-walled vessels. 
Table 13.1 and the associated equations refer to following variables 

R radius of curvature of a circumference 
E modulus of elasticity 
t plate thickness 
q uniform distributed pressure 
cr2 circumferential or hoop stress 

From Table 13.1, Case 1 Form of vessel, Cylindrical, Case 1 b Loading, Uniform radial pressure, we get the 
following equation. 

q·R 
cr2=--

t 

q:= 19in_H20 

t :--.-------, 
0.231 
0.122 
0.148 

R = 4. 31 in 
(

3. 31 J 
6.38 

q·R 
cr2 := -

t 

q=0.686psi 

t := t · in 

( 

9.8 J 
cr2 = 24. 2 psi 

29.4 

The NOPD loads are small and not considered in this analysis. 

A5-128 

Duct operating pressure per 
Assumptions. 

Reduced pipe wall thickness, see 
Attachment 2. 

Pipe radius. 

Hoop stress as a result of NOPD. 
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System Operating Pressure Transients Load {SOPT) 

No SOPT loads have been identified for this ductwork. 

Load Combinations 

Originator: J Van Corbac~ 
Date: 3/24/2006 

Checker: Kevin Jones l<M"'J" 
Date: 3/'l5/ob 

Load Combinations are not required for Service Level B AG-1 Analysis; refer to Section SA-4212, ASME AG-1 
Code. However per Section SA-4100, "Ductwork and ductwork supports shall be designed in accordance with 
the requirements of Article M-4000 and this Section." Section M-4212 lists the load combinations for Service 
Level B as the following: 

Normal Loads (N) + Wind (W) + Thermal (T) . 
Normal Loads (N) + Operationally Based Earthquake (OBE) + Thermal (T) + Other dynamic loads (AOL) 

where: 
N - Normal Loads= NOPD+SOPT+DW+EL+FML 
OW - Dead Weight including loads caused by attached piping, accessories, or other equipment 
T - Thermal Loads 
OBE - Seismic Load that are the result of an earthquake 
AOL - Additional dynamic loads resulting from system excitation due to structural motion. 
W-Wind Load 

6.2 Constants Defined 
Material properties. 

E975 := 23650ksi 

E400 := 26400 · ksi 

cry_875 := 13. 95ksi 

cry_ 400 := 17. 5ksi 

6.3 NOPD Analysis 

Circular Duct 

AMSE B&PV, Section 11, Part D, Subpa_rt 
2, page 696, interpolated for 875°F. 

AMSE B&PV, Section 11, Part D, Subpart 
2, page 696, for 400°F. 

Yield Strength of TP316L interpolated for 
875°F, ASTM B&PV, Section II, Part D, 
Subpart 1, page 557. 

Yield Strength of TP316L at 400°F, ASTM 
B&PV, Section II, Part D, Subpart 1, page 
556. 

Pressure analysis for circular duct is analyzed using Article D-2280 and is located in Section 6.5 of this 
calculation. 

AS-129 
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6.4 Round Ductwork Design Analysis 

The following sections & equations can be found in the Non mandatory Appendix AA-D - Design of Ductwork by 
Analysis (Suggested Approach) of the ASME-AG-1 manual. 

D-2200 ALLOWABLE DESIGN STRESSES - SERVICE LEVEL A 

The maximum normal allowable stresses to be used in design for Service Level A load combinations given in 
Table SA-4212 shall not exceed the following stresses. Although this application is Service Level B the 
following is used in the determination of the Service Level B allowables. 

D-2210 AXIALLY LOADED COMPRESSION MEMBERS 

i := 0 .. 2 

K := 0. 8 

d --~---~ 
6.625 
8.625 

12.750 

D := d · in 

1t • [(oi) 2 -(oi - 2 · ti) 2
] 

4 

r:= ff 
2 

7t • E975 

Effective length factor, AISC, page 5-135 

Maximum unbraced length of an 6" member is 12 feet at the fresh air intake, 
8" member is 22 feet at the span between the fans and the exhaust stack. 
All other pipe, the longest span is less than 7 feet. 

t :--~----~ 
0.280 
0.148 
0.180 

t := t • in 

[
5. 58] 

A= 3.94 in 2 

7 .11 

[

28.14] 
I= 35.41 in

4 

140.42 

[
2. 25] 

r= 3.00 in 

4.44 

cre_875 = [ :: ] ksi 

1021 

AS-130 

Full unreduced cross sectional area of the 

duct, in2 

Moment of inertia 

Radius of gyration of the unreduced cross 
section. 

Elastic buckling stress at 875°F 
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2 
rt . E400 

O"e 400 := 

O"y 875 
-=-- = 7 . 0 ksi 

2 

cry 
If cr e ~ -, then use equation 1 a. 

2 

O"y 
If cr e > -, then use equation 1 b. 

2 

0.037 
a975 := + 0. 667 

Dcry_875 

t·Ea75 

0.037 
a400 := + 0. 667 

Dcry_400 

t·E400 
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cre_400 = ( :: J ksi 

1140 

O"y_400 
--'---=8.8 ksi 

2 

(

3.32] 
a97 s = 1. 7 4 

1. 55 

(

3. 03 J 
a400 = 1. 62 

1. 46 

Originator: J Van Corbac~ 
Date: 3/24/2006 

Checker: Kevi?1,Jones KM'J 
Date: 3/z.5JO'" 

Elastic buckling stress at 400°F 

Equation 1 a, NOT APPLICABLE 

Area reduction factor at 875°F 

Area .reduction factor at 400°F 

a975_ := if(as75. >1.0, l.O,a975) 
J. J. i 

a ~ 1 . o , if area reduction factor is greater 

than 1.0 use 1.0. 

(
1.00] 

a975 = 1.00 

1.00 

(
1.00] 

a400 = 1.00. 
1.00 

A5-131 

a ~ 1 . 0 , if area reduction factor is greater 

than 1.0 use 1.0. 
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Ra75 := 
cry B75 

cre B75 

cry_400 

cre 400 
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(

0. 40 J 
Rs75= 0.54. 

0.12 

(

0. 42 J 
R400 = 0.58 

0.12 

Originator: J Van Corbach<:L-t.
Date: 3/24/2006 

Checker: Kevin Jones K({\J 
Date: 3/25/o'-" 

cry_a75-(1- cry 
875 

J-[1-(1-Ra75
2
)-(1-aa75)l 

4 ·cre 875 ~ 
cro 875 := ----'----=~--'------------- Equation 1 b. 

7. 4' 

cr 0 a75= 7.0 ksi 

\. 8 .1 ~ 

5 3 Ra75 
3 

- + - · R975 - ---
3 8 8 

Allowable combined column and local 
buckling under axial loading for a circular 
cross section at 875°F. 

cry_4oo·(l- cry 400 J-[1-(1-R4002).(1-a400)7 
4·cre 400 ~ cro 400:= ___ ___;, ___ .....; _ _.c..., ___________ _ Equation 1 b. 

/ 9. 2 

cro 400 = 8.6 
-

\.10. 2 

Column Buckling: 

(

23. 7 J 
~ = 58. 3 

70.8 

K·L 
For-. - <Cc 

r 

ksi 

5 3 R400 
3 

- + - . R400 - ---
3 8 8 

E975 
0.441· --- =747 .6 

cry_875 

0.441· ---= 665.3 
cry_400 

AS-132 

Allowable combined column and local 
buckling under axial loading for a circular 
cross section at 400°F. 

D E 
Where - > o. 441 • - , use equations 

t cry 

2a and 2b. 



Calculation No. 
145579-8-CA-023 
Rev. No.1 
Calculation Title DBVS OGTS 
Bypass Structural Analysis 

(

51. 3] K·L 
-r- = 70.5 

15.1 
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cr 0 =0.522·cry-
(7r•cr/ 

Equation 2a, NOT APPLICABLE 

K·L 
For -- ;?;Cc 

r 

Local Buckling: 

[

23. 7] 
: = 58. 3 

70.8 

D 3300 
If - ~ --, then 

t cry 

14 94 · ksi 

cr 8 7 5 := 0 . 6 0 . cr Y - 8 7 5 

cr400 := 0 • 60 · cry_400 

3300 D 13000 
If -- < - ::,; ---, then 

t 

cr = 
662 · ksi 

D 

t 

D 13000 

+0.399·cry 

If - > ---, then 
t cry 

cr = 
5860 · ksi 

D 

t 

3300ksi 
----=236.6 

cry_875 

3300ksi 
----=188.6 

cry_400 

•lcra75 = 8. 4 ksil • 

lcr400 = 10.5 ksil 

AS-133 

Equation 2b, NOT APPLICABLE 

13000 · ksi 
----- = 931. 9 

cry_875 

13000 · ksi 
-----=7,42.9 

cry_400 

Equation 3, Allowable local buckling 
stress at 875°F. 

Equation 3, Allowable local buckling 
stress at 400°F. 

Equation 4, Allowable local buckling 
stress, NOT APPLICABLE. 

Equation 5, Allowable local buckling 
stress, NOT APPLICABLE. 
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D-2220 CYLINDRICAL TUBULAR MEMBERS IN BENDING 

Originator: J Van Corbach,J,/'C.. 
Date: 3/24/2006 

Checker: Kevin Jones J<IV\"J"" 
Date: 3/2.5/r1t, 

The local buckling behavior in the compression portion of a cylindrical tubular member subjected to a bending 
load is similar to the local buckling behavior under axial compression. Therefore, equations (3), (4), and (5) of 
Article 0-2210 may be used to determine both local buckling stresses due to axial compression as well as the 
onset of flexural buckling. 

(23. 1] 
~ = 58. 3 

70.8 

Es75 E975 
0.070· = 118. 7 0.319· = 540. 8 

cry_B75 cry_B75 

E400 E400 
0.070- = 105. 6 0.319· = 481. 2 

cry_400 cry_400 

D E 
If - s: 0.070-, then 

t cry 

cra_875 := 0 • 75 · cry_875 lcra 875 = 10. 5 ksil 

cra_400 := 0 • 75 · cry_400 lcra 400=13.lksil 

E D E 
If 0.070- < - s: o. 319-, then 

cry t cry 

cra=[0.581+0.012 ? }cry 

E D E 
If o . 31 9 • - < - s: o . 4 41 -, then 

cry t cry 

E 
cra=0.196·

D 

t 

Es75 
0.441· =747.6 

O"y_875 

E400 
0.441· =665.3 

cry_400 

Equation 6, Allowable bending stress for 6", 
8" and 12" duct at 875°F. 

Equation 6, Allowable bending stress for 6", 
8" and 12" duct at 400°F. 

Equation 7, Allowable bending stress, 
NOT APPLICABLE. 

Equation 8, Allowable bending stress, NOT 
APPLICABLE. 

If none of the above conditions have been satisfied, use Equation 3 of Article D-2210 per above stipulation. 

AS-134 

Allowable bending stress, NOT 
APPLICABLE. 
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0-2230 TORSION 

Originator: J Van Corbach.J./"C... 
Date: 3/24/2006 

Checker: Kevin Jones J.<',n'J' 
Date: .Jf ~/o~ 

The normal allowable shear stress, Vt, due to local buckling of a circular tubular member subjected to torsion 

shall not exceed the following: 

V := 0. 3 

E375 

Es 375:= 2-{l+v) 

Es 400:= ---~ 
2-{l+v) 

Es 875 
a375:=l.l6- -

Es75 

Es 400 
a 4 o o := 1 . 1 6 - -

E400 

D 
R:=-

2 

Es s75=9096.2ksi 

Es 400 = 10153. 8 ksi 

as75=0.45 

a400 =0.45 

(

3. 31 l 
R= 4.31 in 

6.38 

5 1 

. (t·) 4 
(R·)

2 
Vt a75_:=0.395•aa75·Es75· ~ · ~ 

- 1 Ri Li 

28 .8 l 
v t a 7 5 = 7 . 9 ks i 

13.3 

5 1 

vt 40o_:=0.395-a4oo·E400· ~ · ~ (t·)
4 

(R·)
2 

- 1 Ri Li 

/32.2 

Vt 400 = 8.8 ksi -
\.14. 8 

A5-135 

Poisson's Ratio, AISC ASD, page 6-37. 

Secant modulus at 875°F, also called 
Shear modulus of Elasticity or Modulus of 
Rigidity, Equation 2-19, Shigley page 34. 

Secant modulus at 400°F. 

Plasticity reduction factor at 875°F 

Plasticity reduction factor at 400°F 

Outside duct radius 

Equation 9 at 875°F. 

Allowable shear stress due to torsion at 
875°F. 

Equation 9 at 400°F. 

Allowable shear stress due to torsion at 
400°F. 
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D-2240 TRANSVERSE SHEAR 

Originator: J Van CorbachJ.i'c::. 
Date: 3/24/2006 

Checker: Kevinlones jlm:r 
Date: 2'}25;o<o 

The allowable shear stress, crv, due to local buckling of a circular tubular member subjected to transverse shear 

shall not exceed the following: 

5 1 

(t·)
4 

(R·)
2 

crv 875. := 0. 493. a975. E975. __::_ . __:_ 
- i Ri Li 

(

36. 0 J 
crv_B75= 9.8 ksi 

16.6 

5 1 

"v_<Oo, o= O: 493 · a,oo E400 ( :J -(::)' 
(

4 0. 1 J 
crv_400 = 11.0 ksi 

18.5 

D-2250 COMBINED AXIAL COMPRESSION AND BENDING 

Equation 10, Allowable Transverse shear 
stress at 875°F. 

Allowable shear stress due to torsion at 
875°F. 

Equation 10, Allowable Transverse shear 
stress at 400°F. 

Allowable shear stress due to torsion at 
400°F. 

When subject to both axial compression and bending loads, members shall be proportioned so that the 
. interaction of these loads does not overstress the ductwork. 

cr c a 7 5 . := if (cr o B 7 5 . < cr B 7 5 , cr o B 7 5 . , cr B 7 5 . ) . 
- ]. - .l. - 1 .l. 

fa 

cr c, allowa,ble bending stress, is the 

lesser of the values of cr O and cr , i'rorn 

section D-2210 at 875°F. 

cr c, allowable bending stress, is the 

lesser of the values of cr0 and cr, from 

section D-2210 at 400°F. 

If - s;; o . 15 , use equation 11. Calculation performed on Excel spreadsheet, Attachment 5. 
crc 

AS-136 
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fa fbx fby 
-+--+--$1.0 

fa - applied compressive stress. 

fb - applied bending stress in the x and y direction. 

cr a - allowable bending stress. 

Originator: J Van Corbac~ 
Date: 3/24/2006 

Checker: Kr_v~~ Jones k'm:T 
Date: 3f15f r4, 

Equation 11, must be less than or equal to 
1.0, calculation performed on Excel 
spreadsheet, Attachment 5. 

D-2260 COMBINED TORSION AND AXIAL COMPRESSION OR BENDING 

fc - applied compressive stress due to axial loading or bending, value used is the maximum of the RISA-3D 

calculated axial, y top bending, y bot bending, z top bending or z bot bending stress. 

ec 975:= cra 875 - -

ec 400 := Cia 400 - -

Ev 975:= Vt 875 - -

ev 400:= Vt 400 - -

D-2270 COMBINED TORSION AND TRANSVERSE SHEAR 

ft - applied torsional shear stress 

(28.8] 
vt_a75= 7.9 ksi 

13.3 

(32.2] 
vt_4oo= 8.8 ksi 

14.8 

AS-137 

Ee = allowable compressive stress due to 

axial loading or bending at 875°F, ksi. 

ec = allowable compressive stress due to 

axial loading or bending at 400°F, ksi. 

ev= allowable torsional shear stress at 

875°F, ksi 

ev= allowable torsional shear stress at 

400°F, ksi 

Equation 13, must be less than or equal to 
1.0, calculation performed on Excel 
spreadsheet, Attachment 5. 

v1 - allowable torsional shear stress 

at 875°F. 

v1 - allowable torsional shear stress 

at 400°F. 
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fv - applied transverse shear stress 

(

36. 0] 
crv_s75= 9.8 ksi 

16·. 6 

40 .1] 
crv 400 = 11. 0 ksi 

18.5 

ft fv 
-+-<1.0 
Vt crv 

6.5 Ductwork Pressure Analysis 

D-2280 PRESSURE 

RPP-24544 REV ld 

CALCULATION SHEET 
Project Number: A77977 

Page 26 of 31 

Originator: J Van Corbach~ 
Date: 3/24/2006 

Checker: Kevin Jones Ktn:f 
Date: 3)25/D~ 

crv - allowable transverse shear stress 

at 875°F. 

av - allowable transverse shear str·ess 

at 400°F. 

Equation 14, must be less than 1.0, 
calculation performed on Excel 
spreadsheet, Attachment 5. 

Positive Internal Pressure. Positive internal pressure causes tensile stresses within the duct and actually 
reduces the tendency toward buckling. The tensile stresses due to internal pressure are: 

P' · R 
cr1-1=-

h 

P' · R 
cr1=--

2·h 

Equation 15, Hoop stress as a result of 
NOPD, NOT APPLICABLE. 

Equation 16, Longitudinal stress as a 
result of NOPD, NOT APPLICABLE. 

Negative Internal Pressure. The critical hoop stress results from an external or negative internal pressure. The 
critical elastic buckling pressure for ducts subjected to external pressure is given below: 

(
12. 0] 

L = 22. 0 ft 

7.0 

( 

6. 62 ] 
D = 8. 63 in 

12.75 (
0. 280] 

t= 0.148 in 

0.180 

A5-138 
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j := 0 .. 2 

[

23. 7] 
~ = 58. 3 

70.8 

1 

1.B1B·L (D) 2 D If 10 <---- ._ - <-
o t t 

1 

If 1.8~8·L·(~)

2 <:D 
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then, 

then, 

1 

Originator: J Van Corbach.J.,/l.
Date: 3/24/2006 

Checker: Kevin ~ones ~/\'\J 
Date: .3/25/de> 

2 [192.2] 
-(:~) = 424.B 

100.B 
[ 

94. 6 ] 

4-~= 233.1 

283.3 

· 2. 6 · E 

Equation 17. 

Equation 18. 

1 

1.B1B·L (o) 2 

ASME AG-1 does not give any guidance ori the determination of P' CR if ---- . - is greater than 
D . t 

4-D 
-- , for conservatism use the most conservative value for p ' CR . 

p .:Rl 875. '" 2. 2. E975 · ( 2 ) 
3 

. p' CRl - 87 5. [

3

2

9

6

2

2

8 

.• 9°] psi 
- J. Di 

146.4 

Equation 18 

(tr (""·'] P' CRl 400. := 2 · 2' E400 · ......::_ P'CR1_400= 293.5 psi 
- J. Di 

163. 4 

[1038.9] 2 · 6 · E97 5 
P I CR2_875, := P' CR2 _ 87 5 = 7 7 · 5 psi Equation 17 

J. 

(::){:JS 221. 0 

(1159.7] 2.6·E400 
P ' CR2 _ 4 0 0. := p ' CR2 _ 4 0 0 = 8 6 • 5 psi 

J. (::Jt:r 246. 7 

Use equation 18 for 12" pipe and equation 17 for 6" and 8". 

p 
I 
CR_875i := if(p' CR1_87\ < p 

I 
CR2_87\, p' CR1_87\, p' CR2_875i) 

A5-139 
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P'cR_87\ =[

1

~:~/]psi 

146 .. 4 
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Originator: J Van Corbach.JM:::... 
Date: 3/24/2006 

Checker: Kevin Jones l(o'\T 
Date: 3/z5/ 0~ 

P' CR_400i := if(P' CR1_400i <"P' CR2_400i, P' CR1_400i, P' CR2_4ooJ 

P'cR_400i =[
1

::~/]psi 

163.4 

P'allow 875 := 

P'allow 40o:= 

P'cR 875 

1. 67 

P'cR 400 

1. 67 

[

-19. 0] 
P' := -19.0 · in_H20 

-19.0 

[

622.1] 
P'allow_875= 46.4 

87.7 

[

694.4] 
P'allow_400= 51.8 

97.9 

[

-0. 69] 
P'=-0.69psi 

-0.69 

psi 

psi 

Allowable pressure at 875°F. 

Allowablei pressure at 400°F. 

Actual duct system pressure for duct 
(negative internal pressure) is far below the 
allowable for the given NOPD values. Use 
maximum design pressure of proposed 
system fans. 

D-2281 COMPRESSION IN COMBINATION WITH INTERNAL PRESSURE 

Internal pressure stiffens the duct against buckling from external loads and reduces the net compressive stress 
in the section. For conservatism, the internal pressure should be ignored and the external load used for 
calculation. 

D-2300 ALLOWABLE DESIGN STRESSES SERVICE LEVELS B, C, OR D 

Members and assemblies subject to stresses produced by Service Levels B, C, or D load combinations shown 
in Table SA-4212 (ASME AG-1-2000), may be proportioned for unit stresses 1.3 (Service Level B) or 1.6 
(Service Levels C or D) times greater than those specified in Articles D-2210 through D-2240 for Service Level A 
load combinations. However, the increased stress allowables shall not exceed the following limits: 

cro_max_875 := 0 · 9 · cry_875 cr0 max 875 = 12. 6 ksi 

cro_875 := cro_875 · 1. 3 

A5-140 

Equation 21, maximum allowable 
compression stress for column buckling 
under axial loading at 875°F. 

Service Level B 



Calculation No. 
145579-B-CA-023 
Rev. No.1 
Calculation Title DBVS OGTS 
Bypass Structural Analysis 

9. 6 ] 
cro 975= 9.1 ksi 

10.6 

cro_max_ 400 := 0 • 9 · cry_ 400 

cro_400 := CTo_400 · 1. 3 

12.0 

Go 400 = 11. 2 ksi 
-

\.13. 2 

CTmax_875 := 0 • 9 · cry_875 

cr975 := cr375 · 1. 3 

lcrs75 = 10. 9 ksij 

crmax_400 := 0 • 9 · cry_400 

cr400 := cr400 · l.3 

jcr 400 = 13. 7 ksij 

cra_max_875 := 0 • 9 · cry_875 

cra_875 := cra_875 · 1. 3 

jcra 375=13.6ksil 

cra_375:= cra_max 875 

cra_max_400 := 0 • 9 · cry_400 

cra_400 := cra_400 · 1. 3 

lcra 400=17.lksil 

cra_400 := O"a_max_400 
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cro_max_400 = 15. 8 ksi 

CTmax 875 = 12. 6 ksi 

0 max 400 = 15. 8 ksi 

Ga max 875 = 12. 6 ksi 

cra max 400 = 15. 8 ksi 

A5-141 

Originator: J Van Corbach~l.
Date: 3/24/2006 

Checker: Kevin Jones l('m"'J 
Date: J/215/~ 

cr O < cr O malll therefore OK. 

Equation 21, maximum allowable 
compression stress for column buckling 
under axial loading at 400°F. 

Service Level B 

cr O < cr O malll therefore OK. 

Equation 22, maximum allowable 
compression stress for local buckling 
under axial loading at 875°F. 
Service Level B 

cr < O"mal<! therefore OK. 

Equation 22, maximum allowable 
compression stress for local buckling 
under axial loading at 400°F. 

Service Level B 

cr < cr mal<! therefore OK. 

Equation 23, maximum allowable bending 
stress at 875°F. 

Service Level B 

cr a> cr a ma:!<! therefore use max value. 

Equation 23, maximum allowable bending 
stress at 400°F. 

Service Level B 

cr a > cr a ma:ll! therefore use max value. 
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0.9·cry 875 
Vt max 975:= 

-J3 
Vt_875 := 1. 3. Vt_875 

37.5 

Vt 875 = 10.2 ksi 
-

17.3 

.7 .2 J. 
Vt 875 ~ 7. 2 : ksi 

·. ,7>2··· ·, 

0.9•cry 400 
Vt max 400 := 

-J3 
Vt_ 4 0 0 := 1 • 3 . Vt_ 4 Q Q 

/41.8] 
Vt 400 = 11. 4 ksi 

,19. 3 

0.9·cry 875 
<rv_max_875 := 

crv_875 := crv_875 · 1.3 

"46. 7] 
crv_s75= 12.8 ksi 

21. 6 
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Vt_max_875 = 7. 2 ksi 

Vt_max_400 = 9.1 ksi 

crv max 875 = 7. 2 ksi 

AS-142 

Originator: J Van Corbach.J,l'c. 
Date: 3/24/2006 

Checker: Kevin ;ones k'MT 
Date: J/25/tio 

Equation 23a, maximum allowable shear 
stress due to torsion at 875°F. 

Service Level B 

if v t < v t _ max use v t , otherwise use 

Vt max 

Equation 23a, maximum allowable shear 
stress due to torsion at 400°F. 

Service Level B 

if v t < v t max use v t , otherwise use 

Vt max 

Equation 24, maximum allowable 
transverse shear at 875°F. 

Service Level B 

if av< av_ max use cr v, otherwise use 

av max 
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Checker: Kevin Jones l(rn:f 
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crv _ 87 5 i := if { O"v _875i < O"v _max_ 875, crv _875i, crv _max_875) 

1 7. 2 

crv'-875 = 7. 2 ksi 

7. 2, 

O"v max 400 := 
0.9·0"y400 

-J3 
O"v max 400 = 9.1 ksi 

crv_400 := crv_400 · 1. 3 

(

52. 2 J 
crv_400 = 14. 3 ksi 

24.1 

"._ .. _, ... ···· .. '(9 1 J ~v~,W 9: 1 ksi 

•. < .· .. 9 . .1 

D-2400 STIFFENER DESIGN 

Stiffeners are not used in the design of this duct system. 

A5-143 

Equation 24, maximum allowable 
transverse shear at 400°F. 

Service Level B 

if crv < crv ·max use crv, otherwise use 

cr v max 
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• V, 
I ..... 

V, ..... 

Mechanical Properties For Circular Duct 
a, Cl) :!. 

in r= 
.!:::! ... r/l -0 (ti ro ro I- :>,, 

0 
(/) -.... a, a, - t:: v 

a, ;t= 
~ a, C: ~ =rn ~ C: C: C. r/l 
~ t5 a, - ~ a, co 0 0 - C: 

"S a, (.) § s: gi C: ;::::,.. :.=M ;:;~ .c - a, >. :::, 
-0 E ro :E -.,. u- u- c,!2, 0 Cl ~ 0 •;:: a, I- ~ .... ... a, (ti a, (ti ·w o . a, (ti I- 0 -0 r/l a, r/l ~ - .... -ro .c i5 

a, a. a, ~ 
- I 

I I- ~ .g C: 0 ~ 
(.) ro ro ~ -g .Q C: " gi <t J:, <t Q) 

r/l. C: (/'J t5 C: a, ~ Cl) - ro .E 2 .E in => .c E ~ 0 e (.) > 
:::, 

:::, r--: I- I- :::, ·5 :a 0 0 0 0 (.) (.) 0 (ti z z .... 
2 O' 0:: UJ 

(in) (in) (in) (in) (in"4) (in"2) (in"2) (lbf/ft) (lbf/in"3) (in) 

6 40S 6.625 A312 TP316L 0.280 0.2310 23.74 5.58 4.64 19.42 0.290 2.26 
8 10S 8.625 A312 TP316L 0.148 0.1221 29.48 3.94 3.26 13.72 0.290 3.01 
12 10S 12.75 A312 TP316L 0.180 0.1485 116.71 7.11 5.88 24.74 0.290 4.46 

(1) - Duct diameter is the outer diameter of the associated nominal pipe size per ASTM A312/A 312M-05, page 1 0. 
(2) - Duct wall thickness per ASTM A312/A 312M-05, page 5. ASTM A53 also uses 12.5% reduction per ASTM A 53/A 53M-02, page 17 . 
Include an additional 5% for corrosion/erosion 
(3) - Based on Nominal Wall Thickness. 
(4) - Based on Manufacturers allowed Under Wall Thickness and corrosion/erosion reduction 
(5) - Mark's Standard Handbook for Mechanical Engineers, page 6-44 
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• VI 
I .... 

VI 
(.;.) 

Tag Number 

EJ-634 

EJ-636 

EJ-637 

EJ-613 

EJ-621 

EJ-612 

EJ-635 

~J~615 ~ Filt~r. lrit~k-~ 
.. ·:,._ 

EJ-618 - Filter Intake 

}gJle:i8 ,i~1hi6:Jti,t::: 
:'.::?·f::'.t-.:':\\:/::::: .. ={//::-·:::_.;:::/;.:~· ·i~'.; 

EJ-617 - Fan Outlet 

Calculation 145579-B-CA::023 Expansion 
Node X-Dspl Y-Dspl : Z-Dspl 

Numbers (max) 
X-Dspl (min) 

(max) 
Y-Dspl (min) 

(max) 

N1 0 0 0 0 0 
N92 -0.002 -0.648 0.12 -0.011 0.008 
N88 0.014 ~0:0.16 0.009 0 0 
N89 0.157 -0.128 0 -0.038 1.833 
N107 0.041 0 0.002 0.002 0.002 
N108 0 -2.475 -0.192 -0.194 0.2 
N109 0 -2.421 0.008 -0.007 0.015 

N108A. 0.027 ··o -0.002 -0.004 0.002 
N110 0 -0.027 0.004 0.003 0.002 

N111A 2.382 ' 0 -0.105 -0.147 0.077 
.·N11.1 0 

.. 
. -2.467 0.002 0.002 0.002 

N1l0A 0:036 .0 0 0 0 
N1058 0.129 -0.157 0.325 -0.017 0 
N104A 0.016 -0.013 0 -0.01 0.05 

.:C-N5s,··:. ·•. _., :··o., .. :: ,,·: .,:.,o::. 0 b 0. .. ... 

..... :,N9JL:, ·• . . · 0,332 .. ·"o,02e • 0 -0.004 . 0.013 
N52 0 0 0 0 0 
N97 0.48 -0.025 0 -0.002 0 

::C:::(t?N1'0:o:'::; ''. ·-/::'.': '.:\J:t::_.:: ::_·-: ,::::.o:: . ·-:::· . 
.. ::o:. . . ;. :o · .. 0 . ;::: ... 

\/:\,N1'0t,('.':- ::i /\'· >0:002:: .... :;,:m2s2. '. ::0;002 · · ··.:0:004 .. .. ·t;313 
N55 0 0 0 0 0 
N57 0.094 -0.088 -0.002 -0.004 1.095 

Joint Schedule 
X- Max Total 

Z-Dspl (min) 
Dspl 

0 0.648 
-0.014 Axial 
-0.05 0.173 

0 Lateral 
-0.002 2.516 
-0.203 Axial 
-0.014 2.448 
-0.002 Axial 
-0.002 2.409 
-0.078 Axial 
-0.002 2.503 

0 Axial 
-2.292 0.173 

0 Lateral 
0 ·. ·0.332 

-l.338 Lateral 
0 0.48 

-0.205 Lateral 
·-::-·· ::o ·'Q.232 . 
. ·:,.'o .Lateral 

0 0.094 
-0.004 Lateral 

Y- Max Total Z- Max Total 
Dspl Dspl 

0.12 0.014 
Lateral Lateral 
0.047 1.883 
Lateral Axial 
0.196 0.205 
Lateral Lateral 
0.012 0.017 
Lateral Lateral 
0.151 0.08 
Lateral Lateral 
0.002 0.002 
Lateral Lateral 
0.335 2.342 
Lateral Axial 
0.004 1.338 
Lateral Axial 
0.002 0.205 
Lateral Axial 

,. ··u.004 1.313 
· ·Lateral .Axial 

0.004 1.095 
Lateral Axial 
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Global 
5 
97 

Hot Rolled-Steel Code AISC: ASD 9th 

NOS Wood Code NDS 91: ASD 

Concrete Code ACI 1999 

Joint Coordinates and Temperatures 
· Label X rin1 Y rinl Z finl Temo fFl Detach From Dia ... 

1 N1 0 0 0 O 
j]ill2tI ,.,.,.,,. li;ii;;s'fKJ2;~;:;,;.,• .. ,.:>,)t- /•:)/iota3t5)'· ·····•··•··/}c':i'o>>:.>i.•-). ""<,··•·, :.o• .• :t•:'i: ?'/{:;;;ctiff);1l+?0 e•itV°' ., ·, .• ,· tr" 

3 N3 76.437567 -1.607445 0 O 
:~;:?4t: :;;,:1;/HC:/::?ff'.iff/N~Ylc ·,;<', ·::;;-C') 'it>aOl'830055: .:. F~5\999557:\ ·. :.:.;;, :•,:':b\;.';Ai ":\ i';, :,,,,,,i-/oi?tt!:f{ ';,.?f]:(tfRi{t,:(};c,f'?)f 

5 NS 82.437 -12 n 0 
Jff:ij';}jt r:tr,:;;;tW'1:f(b01[tfJ}N6ft~'.';F;,:,W:C})'~ ::;;;:; :'J:a:'.:f4a1U,' : .:, (:.}. '-C:.43\75~/t• < ·,•;-;:.·;.,). ,:(\@;·;;;;:,, .;(fr;+'· · ••<;.• '" 

7 N7 82.437 -79. 75 -1.607695 0 
itff8iii •·"'••frN.C,•:·c::i,?;·;:e;::f;( .·/~'d:.t;'82'Jif37\:;:.'••·•·····:. :•·.,;,::;/:3;4:~142305/?:; i)J;C:,:--•~5',:\jf,;:'\I •/!{ .... 

9 N9 82.437 -85.75 -12 O 
si.'¾1'0lli ;;Y,)t:'>tfiilt'1NlfoLX ?::'1-Jf:C:tt ::,,,,:,:;;a2t437f'."'; 'i ;.;f'.•\Y'.•·'1'85\75\::tf(: ; :·.;;;:,;;,113/(·'.•:t;f :i'.,;? F/;(J("' •···• ;;,.,, ... . ,,,;;,;:~•7"''<,,.. 

11 N11 82.437 -85.75 -165 0 
@,e.'if@j;< ;t.2t:ik/~.,?J;]MmfsiW2;!:tt·idiic;t½-l)-l°f£ :tt.~::&ts:tw-31'!:t;Ottfr,! ,::t,t?IiJB5i-75ti::i!,'e:i t/FJ/ttr8fftf1'ir,, _,,, ... 

13 N13 82.437 -85.75 -375 O 
lfi1~~ · · ~,. %llii(fHiii:i'2'M@t.fi?i'i? '1?i'.?i?;:35{75f:\/itt \?:ifJ;::.4591\ifilt~t i:t,_}t 

15 N15 82.437 -85.75 -523.25 O 
?t~tgm i'i::F;}IF!tf:MK~Nil'Bfil't,%\i:lf:J!llfff .Ir.;Ji1'i'8dfa2.9305:' :.t ' !J\•NW!M5i15\/{.,c::i:.:; ':':'·i\452992€iH?:>i1. t',;,':.ctrn1t:J', .. ,,,,., ······ 

17 N17 76.437 -85.75 -533.642305 0 
t\kt81f· fJ~f\i\;;;t;,f~:#.!.,tt,J.fi'sffafi:?!Ji''.J~tUitt }t}Jit\f,.-:iOr431::;:;',~.- ·ic'' '.'.:d::iil!.~B5}i's6N\X-i!:-: :p):\535{2s}ta: .,tfift;i,(tifit:fS'ilftt~ti:t 

19 N19 36.062 -85.75 -535.25 0 
l2dfJ ;\!i::ii,~fg(\r:it?i:3f\J2@~f.t;t;:;i\;1)J;:;';i,",;: I1Tlf}';\lf53!9@8t(:,(,\• :?tt•!:;.:i,),s'5:,75J!;f;;;;;:,,• '/.)(!:5,35·,·2trr<:.::t J:';'i;'i;;:i1ifo'it/tfifat,(:(R,J 

21 N21 -275.938 -85.75 -535.25 0 
tt'2'-2g ff~!.':l1hJ~:ffai#:N2Q'.!i:lts1?iWti';;i;~ t3~i(/.sii.lf34~1t93'8+i,C.:; ,:f'frf:~gis5}75'f,\;t1/t iti}tJ53/f25\i'ii1t f't¾1':f/:li'.{i0r\1t}:!z:;-iff 

23 N23 -407.938 -85.75 -535.25 O 
&-2iit ffl!J!7:!1i'1J11&J!N24{??@1/it,n~t, 1/;;Jftt;1s-20J93afii;L;; :3,lr:£iJtiI5'1it51??;J:'c ;;c:;s;,~535I;t/5~t::'lt :Wbi1Hti!id&ttg;f!t~i~ ,,, 

27 N27 -749.938 -85.75 -535.25 0 
@.la;i!: '.stC::'-~fr1~t~il~H~J28'.;tJl,,?c~f~:!~rn~~fr ~:.::m0'~833i9@ff,,v.,::•·'' ,,~'''};;:i<~,~85:75:'~~~s,:;;;:+ ~,·2;;,;~53fr25'f!,>;;i ,;;:~2,~1.;:f~(ffi:~,d'¥6l:1Ji ,, 

29 N29 -917.938 -85.75 -535.25 O 
~~Ehi ;:.1~X~·:iii'N~t;~:L;~;;.~N3lp,;2t;!f'':.'':,:H;,.:; ,~.\i%>~106rii93th-:•!';:, ';~.:;;;AY;,;,:~s5i?l5.c-'\''""'"' t:!,c0fcl535j:25,:\· ,:c-:,·,· ,., 

31 N31 -1085.938 -85.75 -535.25 0 
Ita21ifi ~-gfgJQ\f::f:J?i'XN3lf}ftf:M·c;~dF£'iC ,'.IHtfiiJ:1i1'.57il'938\•Hi \~(8'.Wlms}75'f;:i;;\:: /t '/:t535f25;?f,efr _,__ ,:: ,_,,,,., f!'f:'l§t,1;~:s+:;;:1 

33 N33 -1319.938 -85.75 -535.25 0 

RISA-3D Version 5.0d [C:\RISA5\untitled.r3d] Page7 
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Label X finl Y finl Z finl Temn rR Detach From Dia ... 
. :34·,-' · ,·,,:: .. Nj4''·. · · · -· .. · a;::· ::-,1823'.416. · -85.75• . -· _535·_25 --,••. ·· -·· : ·-·o, ·:-; _,· . .-,. ,;:;::::,,· .'i'"iJ:J/·-:~:::;<. 

35 N35 -1943.063 -85.75 -535.25 O 
·36t· •· -:;":;,:<-N36'':,_, -//-< ,_.,:·.-'1872';67.f1'95 · · .-·_35:75:: ·; " .. ~563J:i875\· ;;.,,,·_. ... O'· · .. ,.·,.--··,.,_ ,:.;::;:(/ -'.<:'-"Ji-':./~i 
37 N37 -1877.867347 -87.357695 -566.6875 O 

.--,aa>i"::,· c'·'::'._-··::,;t-Jaa·•:'t.'°'•,: ;u>. ,::,_c·-1"Mf:67-H95 ·:, ·: '; : ~91.15--'-'' · . · :,.55a::aB3653T 1•.v :,.,, o>> :,x: t::.'.i.r,,:;,:y:;{/i·.:,1:"-: 
39 N39 -1883.0635 -97.75 -569.6875 0 

/,4otc!. bi!:.;/f:_;,:i.,ii&M\t:.·:):'P\\/' fr::::./:;t9'49'.063'''/:.: ?·< ia7f357695/3 .;;,,;;,,_;_535J2s:,Nf/ ./\i"i/:: · 0\'.:!'.7;-:;,;/ ;,;;,:;,;f,~:-'.- ,a,.,,·,-,,:c,,,,,;; 
41 N41 -1953.455305 -91. 75 -535.25 O 

:f:42:-;1 ;;::,x/•J;-:::rrN~:!fi.iid f.:I ?J\· t'',:t;::::;;r955:Mtf,>,_< >' , ;;97";75" o:.> •·; :>, -53"!:if25</' ii:'' ·f ·' Oi/' >s:; " :-c-+· ,, ·.')gt/< 
43 N47 -1955.063 -296.25 -535.25 0 

5,mtfi c::'it?':'(:?-'t~N49}t,h?f:L3•'. :i'.f_t:faatfri635'~·-F:" )'('.:,:::296/25:;;,.;,:·;i, ,Jr;559Ja8-'t:5,FI 1'.;;"?'./c.:; -~·· '"' ,, .-,,,,:>;"" ,, .. ,, ...• ,, 

45 N50 ~1883.0635 -296.2505 -581.688 O 
·:t4f>'.f '\/)/ -~i~fri?:/NI,ih?ii-".""\Pi'\: ?t;-r:Mia:t0·53,1;•,1•·; fit:,·)~296f2"5f;.;;: \ ;;>;,f'l5:t,3Jj:25:::Mi :;rH:)'.+'b'i;/f/3:~) 
47 N52 -1955.063 -296.25 -673.125 O 

:Jt&t1 iftti~/tt~1t1-!N&3V·?x>,}}:i! :,;:,,,:ti:;:1459~93a::/?,;; )_c,~;-,e;_;;:as;ts!> ::,,.:::: s;/\~;;53sf2stit\f:v:w.:;J:,xmr",.,-""'1"·" ,·•.,: •. ,;,,,."" 

49 N55 -1869.563 -249.625 -756.625 O 
ii!sofr: c&Ut,f'.'~:J;ffff5!Nso/.Jd;::,,:·i':i{E:/ \/,:(~J:;1a69''.563";;/,,'•· •.:.:::;::,?~249£625:ft:x;; )/,i'.7.68:f525tf~~ :s~i•_;,,·:.,:n,,,f1tt?;i,,I1::: 11:,. ,.,,. 

51 N61 -1869.563 -249.625 -771.625 0 
I1:51it '.•.'irts;:/tf)ffllN6ifff/?li:Ii)f?:f f/:;;;;-t;;.i'8697563W\?: ,\i}/:.2491625"=:7(;/ i{'i/2aJ5131'25'.W ;:t'ii'C::t'.?O:!£\'.f/?:tJ? 

53 N63 -1869.563 -249.625 -1238.875 o 
'd54;~ ,;;t~'Yi>~?:rHNa~H:t,l/f#/;\_c::: u:.; •. \¥1'ai3gzsBstt; ,;, :f•c:~24B¥01::za01fH:c; !f/::j z4$Js-ts:rn; r1}Jt::;',iotu::;; c;}L :0:r~EIB}~ 

55 N65 -1869.563 -243.625 -1249.2673 O 
~:56'~ ?\:/;l(fi}l'.j;,t:;;,;;:rN66'fi: ;;J.•\?/;:,t :\7(:";1i;1'869151:i'3?(c: ;' ::' :-;;.:;;:c.::2aii'.625'" c:< t::'i:12501Ift5}/f! '.i'3'PfF6-,,/.'.,': ;'/;"~ · ,., ,.,, ,:, ,,,.. .,. 
57 N67 -1869.563 -171.625 -1250.875 O 

i~sffi~'. i:::!!iWt=,\~tfl1:2N'68r!:W:?·,o;:;:,;;;fr;b \/f/'1:ffsi1\'1it0695'"'i; ::;:-:;:;::•,:-1·t>5)625i-·::\}'i r?t125ota'i5f%~Wt:.::1\s;\,·0 ,,,.tJ<,c?:.: ''"·"'"''''''' . .i,;t:!•,,::.:,;r; 
59 N69 -1875.563 -161.232695 -1250.875 0 

1sotI /i;:;\;~'t~tr::tt<frio:i:1t/t:::/t?k ::t-:>\tfsa~ttM:i;,::,·"· As::z:: ~::;Js9:6MiY/·:t: ·r:'i\::j2so·;av:s;::;;;1,i;rtf, .,, ,, ... , 
61 N71 -2057.313 -159.625 -1250.875 o 

J;t6'2t·1 ~i-f.'-fa:"H':t"lH:Yt~J'.fi,2,J:/{f:•t::\-:cifr-fi 1.2·?,;f.;:,"'f955mfi3°;'':(c':\: <;:-,,fit',:'.296'.2511.:+:':,·•,:; ;:;:;{~57;1}25t,J1\1,r,;,c,;;,:1~;,r:;o,f\f'A• 

,-.· .. 

65 N76 82.437 -85. 75 -34 0 
f[66W: :ifh{t},t\;;,{t!;t'/N,t!t?t?ntf,'.EiI'"! ii\;f:)?~1'5()';9381)t/[[i:i ;,?1':f i/k':8fi75C' JD•\ -t,:"{:J535;2sfai:f;lj1W+t::ttifi'Ji'ii-,?" 

67 N78 -491.938 -85.75 -535.25 0 
¾'68i¼i ftt,tt:f'::iiff\1iN!t91I-\W;,f:fi1I~fr.lH:f: :fYf!~fM"d53Z93'8''//;'.:5 F-~:c)it:]a5W15i'.{?i"'Pil -;,;ft15a5'f25:5,,fEE i?,:•,_ .• ;,,;;,.,_,,,1·3•._;,,..::•::::,,2, , .. ,_,,..,,,,,,,~,:;,.f}r,;1;r1?;r1 

69 N81 -1661.938 -85.75 -535.25 0 
fb10¥t bf{,f,i!(t/:\;{i)!'J/!dNsitffiif':;ti}f'.!?Mi \s0?d(4ff'9553053:}f':t~ ~/lfr'},;gj}Z,3ttsL Xtil ti'/:";;535~25;.lb(} /l\0\?}'j(j{t'.[Ui:'ifrf• l'/i{.;;¥£!/:f??iit:i?,½::fl 
71 N83 1883.0635 -143.75 -569.6875 0 

itii!at:l ?fo~trAlllii1ift.ri\i~N8:41tiiW1rr.WtW11:t :LtilttK~);@Ol062W:iiii~fiJ-s !tJ;ztm)~BS:ii5t%-?iY:ii1t ?;s;r}f~5'@5]i5¾i~{i l*t:;fi?.t!;rr1'if@J;j;r!,~ 
73 NBS 14.0625 -85.75 -535.25 0 

Itri4®. \f-~!11:f.f\WJiifi.SJNaat\1f'1fft:t(/{t1.fr J1;';i\til't}a2tijst,tfMYtt: ':::ii.&,;?k\t85i75'1ilq,'/it 0,t?#t.;}2'1ftJ}itHi1l1 ''''t:'''' 
75 N89 82.437 -85.75 -313 0 

S'iiXfilU !Jk\~;.~1.{-ft,I6JI.t1-lN90~;t\StXi;~!;\i;'i' 0fo1i~~l~1'869'l56'3'•:,t;:;;;:;~ ~+1i!i.!!1'/1'.~2491625D!is1 t!'i4,t-~~87c6!'.';:f@;0;:g 
77 N91 -1869.563 -249.625 -902.5 O 

tii:181'~ iif,~iit:'.'Tii:'1:ff~~~¾'liN92ii~fif;'.Jt;iii'.f,;:~i'iT~: >z11y-;.;i\i.,,:~d1,1r:f(~-:1'i)i&,f #; ·r ;;(,;'.it'.:'":,,,;'(jt:_i.fQ;:if1:tti':•:-~m~,~ .;~1,cf;~~;\';,,'~0::>;{~g;~::\';~ tl;:i,i;':•:~n;:~0'3-Wt"{·~lff:i'. 
79 N93 -1869.563 -249.625 -959 0 

~ao~J pN,/;.)!:1;.,,;ii:X~1.lii{N9&$l1'?Uti~';'!Jt;:)' t?i~Ff:@,:fatJgrfl53:ifti;; ttr):WJ,%W--2~6f25tfJff"i -fi:f!;!Biff:fl~5lf-ft\1'i :!g\tW:t:'ffd's.tiI/:'iifff ,;,;:··--

81 N97 -1955.063 -296.25 -661.125 0 
''?if§~fe~ E{JRE!,!Nc:~ti:/li£!K[§g-:frt:,:;r,',.;;c;::.n,;}"tf'i !;:':V::,02'f~f551053';;·i~:(·:? .;(f,;~-:'::±t1~~6;?'§\i;;,c.r!+; fsir,~~554';;~12'51~'0] 

83 N99 -1811:416 -85.75 -535.25 0 Waat~ l'i'!tti1if'i\1r&HN1i:Ot\i1tlttmf.,ft@t!i tt~!*l(,¥~'.fg32tfz"55fmtt tsitt£t2a§t625:!f}t:::l !@f)~7&2i15it~; Wil~:i{f£t1tit@,,t•it1it ,_._,,,,,, 
85 N101 -1923.640253 -249.625 -761.235247 0 

~¥86'/fi ~';&;f,:Jt;i\fttliijffo§'f;:2;\\~i.'.llWifl; %kt~i'9\1'8?69fla#li&1\'i t#f1ils{02agit@if'iiii~tf !t¼76'6t?ti3'5028'.fi '.flt?.iii{'1tto;,:,;f,fff§I1~ 
87 N104 -1906.6697 -249.625 -778.2058 0 

08&i~ i~f,;al$iisti:~fi1~&'1:();1'J.Xilt1@i':~~~ti_;:f ½'&E1].!'•'<9tiill21f5d~~'.ih'~; :,;:,.;;-.;;,t;;i•}"1:51:'it;89!5,r.2=~!:?i cl:::\W;,t'.,~gffi{\",;•\'.:']12~ ;~,:Kt!~~ti@1:l~~ih:;i'}:' 
89 N103A 56.34325 15.1875 O 0 

];/g(Jlti g:1-}I@tir@tJ'.JNft?0£}1if:'!}'.ii:f{f~f;fJ:1i'}; ift:r?rt82~iftlrt'Wi":}t:t f:'.;;{~f7.4i1!J5@l2&:;it1i ·i;t\;''.(f,;JO"Hii}}f-rit;\?; If1:t;fi".f0i*f&17:itF: '.~1fatf'il}{fl[J:;';i);~;; 
91 N106 97.6245 -15.21875 O O 

ii:§~§ 1f1if:t?,fa;j~-m~i~'06A~~i!!fL)!'.t&J i~}?,;f';go/A5245;,'°i;~f}: I¾i'/~,;2'@18lf2§''::;\J£H •t::;~;,x•:::-:o/:J: 
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.Joint Coordinatel"!md Temperatures (Continued) 
label X finl Y finl Z linl Temp fFl Detach From Dia ... 

93 N105A 29.812 0 0 0 
·<94/ :;'·. ,::::.-· > '--' N{d6B·:;': •.: ,·•::·;;,: _... '.~·':at2'.'437'>' = · ··' ,- .:'··· ·'. · ~5625 ... ::: ··: · .· . O' .... '·· ·'" .,... ···:·=-cF:.- ·.·--:: ',: ,- !>,:·''~'.;·;-: .<i:c:cr::v,;:;= 

95 N107 -269.938 -85.75 -535.25 0 
<95\ >:-;:;:, ,.:,-·,:r.N'-1oa ·:=-: .=·, ·='"' :: .. _., .:: --253:938_.,• ,.. -85.75 ·= -5352tv-·>:, .. <.-o·, .. -..:· ;· ., .. ,. 1;;::,:·.~j:,.,,:·::-;:-"'''"·· ~. 
97 N110A -671.938 -85.75 -535.25 0 

·· Ci§'sr.=i-xt:•-c-,-- .=:.-:, ~w-1'1;1/f:F · ····. '·i·•. ?.: ;.t,655'i93iV:·-'·. · : ·· ..,-: •.:·.~tm:75 ,--; · .,. ·=:=,,.'.•:.53s,2si- ·.- · ,,., ,.':-o:: .. :;: t-,?: r-,:,,•:/""··•-'i'"':'.':,,.,,_. 
99 N108A -1151 938 -85.75 -535.25 0 

t1od'. :f\t'tiitU'i.JifO!i:Jf:iWY>:,,</: A:·,'/?:.::j'if35:(gt{8H;: · Y<·,.:::'-=~85:75°" : :;<::. } c:::535;25~<(: · . ·::: ::::o':'. ::':>:~:0~= l?Ii.ti:t:r\,;c''" _ 
101 N110 -1163.938 -85.75 -535.25 0 

1102!. %fof:. i,.f.#N1iF1W•t;'.J. d;;.A_i.:/ S:/·: :· . .-+fFi9'J93'ific::· · '.i '"; :: ·:=. ·. '·~85c75 . !:: >: :? · .. ~535i25 : /:., · ··. ·. = : ::Q'.; :: .'. · ? 1-,:: ::·".\ :'.-\'S!f.ii,?? 
103 N112 22 0 0 0 

*f:lo.it t/~1./\:tf?NtdW/f?f!\f:/iitV'. ?f'.:i<'lJ:Bifa:t'7\i:if1 hF::r,'/ts5'}75A{:.;:i' :c',i::0\;255/i-'".'' .: '.';,;Y?i:h''l/i:/{ ,. ·•· ... ,,, 
105 N105B 82.437 -85.75 -269 0 

:{i!JB\ \:ftF}iN\P!Ni06e;Ji{i)/:".;lD( =;.') .:Yiii82:437EX•;f:/ P(,\\A35.75 '.'.)//·· :,.:/~327:25!: \t !;fi:O:,>J:Koth?Ctff 
107 N107A 82.437 -64.006466 -305.506466 0 

:hoi:r :t/j:,~t1f,N108B\t=/c;:,:;:•,r 'ti:, ·'..=:.atfa2§3'ciftif,:, ;:.'.=:;:'-59'.76382£:i<';;;' ;,c.ao1 ::2B3a2B'i:= ;:•·.·.,:',:,xro1<r·0;;rr: 
109 N109A 76.437 -56.657997 -298.157997 0 

J1ift~1 ;t,~tf{;!fiNJt<iii)":rOB!c;;:~t.J,tf{'\ tf:.: :;?c.;'zi:f,~3'7!1::f??''./'- ,;,--:::,:::;:55}52}2Lt::/, ;f:\297\d2if2\.e;.· ·;::,,=.:-;t::o:r?Y\l@, ,;,,,,,,,,,,l!!iff:i:ff'k\~ffi 
111 N111B -40.563 -55.521185 -297.021185 0 
tf\f2I@d:#t\{\:l\j)i;ij;2At":'?J:'":f;:,;, x; .. f.:'.4&]66::i'dO't/·· ;::,_:=,:::57C12aM2f:· :':'.297ld2ff85:/ .,.-· , .,,·;,·o?>'>=.: 
113 N113 -50.955318 -61.521193 -297.021185 0 

,,fit1:4!:r 0:tffi::;;1;;;;:,;;:;::rNii\14'ittrr111iittt:/ t'.i'c:frJs2Js53of5:i:tt:: .c:;1/--.-:51t52rf2ri,:,: .• ·• ·/~29'1J:ii1ffa5t ?6:,.·;,:.:::;o):tt ,. 
115 N115 -52.563015 -240.625 -297.021185 O 

t1}l'6J ,ffr:';l%I·t:J!!;NI1\if6}!itf•6/!1)H\t ~t::\W1'452f563.i'/~::d: X<:.·::c245;,t249i\/i ,t>:i298i2269t,·t· \: ';:{);::n,:,;~•j,: 
117 N117 -52.563015 -248.419068 -301.521093 0 

~~if'SI f/H"&W!tf;i;?[l N"if11'altWi";;i)'.:;%'.j ~?lf~5zf5530;f5";'h\{ !{'j}::2'49t62481'5\ ,, T\:i:3()5;0::rvv:: ·: ·?'./;:mttk, , ,,.,. 
119 N119 -52.563 -249.6248 · -320.021 o 

}f2it ff;fX/C/fJUV~N1Qo;r;=?'ttifl?,.; >:;p;.,,~5if56:-lo:f5&;-r; ;:ir:·i24g!62'4als>:/ ·.·•l· ~31'8:0:tF.::;;: ··s,,,. =·· : .. ,,u.::c-,., ... ,,,, 
121 N121 -52.563015 -249.624815 -381.021 0 

}f0-2l :P:/3.@1Wlk!/Nl@1t\t;i<U:tViWY W\:il{.;52f553(j;:f5~JX':' 1.• /'3.249"!6248ff5::'Fi u:·.::::3a2d'46 :? '\• ...•. :i,::~!ff:"0)2 

123 N123 -52.563015 -247.213297 -391.145907 0 
i{·fe$i i;;:i,;'/;i!;!"};i:'.i:ittNt1Q'.$t;!M\b\mMt? 1\\ /iiU152'i563\:Uf?: (,:/;i;"i'~·24b:6249YC:'' :( •;397;.73·43 • ,; : :, .. :/.: :•:,- ,. , .. ·,.·,c•,., .. 

125 N125 -52.563015 -231.625 -400.145815 0 
t1'.26'i if:,1;,]!]/j;,:e/N%26'.if~}Jj;;{;(t\W(:::_ :'?:i\'f:'i52.f563{lt15'0:!;):i, •·.:I\>'i191'i625\;,,;_:.';C ··•\Md"d51.45tt1;s·r; /t.:t::i:,fafiit:'.';;<J:::: 
127 N127 -52.563015 -183.453087 -402.107718 O 

ifi\:2'81 :@f:,g;:;;:JWi1i\r1'.2Efig(tY?lft\\ ttlUJ:iJs2t:S6's0H,Ek\ ,;•,;t}ftiifo5254j~/'i. \{::461-:t'i°65fl&ii:''!: ''·.•=·:•:,,.-.•.(:,o'"',ic,,·''' 
129 N129 -52.563015 -173.846427 -415.330151 0 

t1i'.@O) :'iif!jYJ/ilf/ZfNl1~30ilfti&'iif;.t~/'¥tI; ~t1/Ic:tszf:56ff0'1'tfJ:\1XiJ H':Wlf7Ill50580V.·i:·=::c Ji423f:70836'.3·:r, ·.;:·.,,.'.'.:s,,:,:0}1;r;fJ;fi 
131 N131 -52.563015 -178.896947 -430.874053 0 

Joint Boundary Conditions 
Joint label X b/in Y lb/in lb/in X Rot. k- rad 

1 N1 Reaction Reaction Reaction Reaction 
i:~2:;ifi' iliHf.iWit1JKN6)'fJ:jt/)tU£t 'ttt;itt'flitif1bre'1F/ g{•tl1iS224t:1'5@r '}t'?Re=iadiSri/h: '!' .=::=;::;Cf ·J\;ffol,t ):;;\f,\im: 

ii,,1~2it 2J£4~1$i22{:;~,;;s};~ · 
13 N23 

1;.::14:1, J}t~i'::-7Bitw24,::e;-;~"-~¼: 
15 N25 Reaction Reaction 

~,i;;-·:,~ t1~~'ic1:N2Bt1~:-i~n.rifi~ t¾-~iR~l'ietiiiftf;:i~ ~.:;;.;:;;~Rea'etian'ii~},;; ,;:,~,;,iJ!Reac t'f.iY:): 
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Joint Boundary Conditions (Continued) 
Joint Label X llh/inl Y nb/inl Z nb/inl X Rot.lk-ft/radl 

17 N27 Reaction Reaction 

Page 10 of 94 

Y Rot.fk-ft/radl Z Rot.lk-ft/radl 

··rs,,··,:.= 'T···=?N2if ·. >·:'/// .;., · =>:; ... ·-·:.>-/·->·,::. 'c:'(Reactkin=,)·i . : · R~aetloi:{·'-,.· --... ,::-:·.·, ::· <,'' . .- ,-,:,:. "-<;,J.' ·:.'Jj:,;tc /:;• ;:=;,;:<,if-i.",:'/, 

19 N29 

21 N31 
?2ifi::p;::,';',,;"\::r<J32;,;,,~··'/<.:i. ,/;;Readioi{:::w /'</Readi'6n/:/ ·;'.~)Reactfoh•:: .. :.c:: I/1?·/F".)::<J\ ·'c::'1.::,,,_;f:{'f••·: ... :1:., l/.:.,:c7·/;; :_. ·.,~\:'; 
23 · N33 Reaction Reaction 

33 N64 
;;34~:l tlifrfi~lf1,J/m:l5'if:'·'.J'.ti'.fiif fH'.c! Raactihni.if1t.iiiiiR~'i!icfi8n/Ji JflWReiiidiBiH'tt "~·i,, ""-'''"\~j}tY ;> :,:t:::s';;;,, '·' ,,,,, .... ,. ·:s,,Xi•:.t:};fWHf"r/c:i 

35 N66 
1f36?\?iiiJ/'/'.iN't3'.'iHW1\isci.J /,'f .. ... /:f/\f,ff li?:-i:EX:'}cC\'iSi,\P:r1·.v:/;•;/s'·(\1'('.';'.\;fE :r,:•/:';;::21\:'t=:.:;_')'::>,lt·'{//:'..:'·o';:f .. ,,,_, /"'O:.'.::.·\;);.(' 
37 N68 

tfa'&fr %iEPNt)N6§J,:;/2Wfff;tL'i=T)J:}/D•\?F5. t(i:i:/lt . ... ~, .·.• ·-':'J/;;::'t'/L:J?f:g; ,,,sctl'''@:~E,,.:c,,v,,., ·•.••·'•';){/i/Y:>'\"'"' •····· 
39 N?0 

IE;iioI\ Jiht?;:lJti'iJt:1t+r1?t::ffr friJR.fjactron'f';:;,r ti:t{:iRe¥'a6ffon'rt,"? ?ttR~~ctiofrftrt@tIReaetioiW'it r:,~Reacti&rf:~'.. JY;Reia'cHon;II;: 
41 N72 Reaction Reaction Reaction 

}'42H ;J':H})ffi'XiiNJta:;,:i:1;;;:-:tn I?i!~i/FiNii'If:It'J:t:(; ('¥:{ffJR@'act10nii'lf~: i:Ci{T:',<l~';}@JC([j'if lt,iI)ft.}:r·:f,;t\'!') , ... ,,.: ,,, .. :,,,,·.•:' {W•·c,;,;;•i l{ii'f'¼:tf'/,i;,Vi/i:~:/i 
43 N75 Reaction Reaction 

W44'ft t::t1n?MNasDtiiiL'/?: t<g:i/:2\7:</ffl' ,g::;:"(t,J~!.\:~i'.fi>:/l/t',::;:,/1!"::i ;o;;;''''·· , .. 
45 N88 

d4€iffi fti\;."i'Xi!N90?tlL-;/f:;\l7.ii.','~\((:i'\'i>•;:: liJ:iY\<:::,••:r;::;:,h:' ):/,,,, ..••• • :::;=;;:~c ;c)/>iPt::/i'.:/,:':{'. l'/h)'}I'!{ .·;,;;,'/! •T(''Jf:c,tZ\/,,:);/\: 
47 N91 

if.iftfii •'ti\l\itt\~HN92>'( \J;~t ;i::-;:'''Wl$-f65?1fft;;J 'tfi:)fiS249fnl{\ :.J;,ftst4§;;;;;;f:,;: ?if:;,); ':C:'.,,s,;•;,,;·;-J; s'.( :,"SJ"i,:S:)~\'// t ,,,. {:U&(;:fr,:2,t; · 
49 N93 CS1e+6 

;f50g; ~;;t:'.!tf}{t;:filgal:i!tifAJrtlii/;tJv;,·,····/t,,,ue:t t?Jil~e-11'/itioH@\!i ::/1.\fi\fat:i:tfl!I@ 
51 N99 Reaction Reaction Reaction 

{t52}¾ tt}itf\'t!ItiNnt)b?tt~~}.i :f;''.J~RfugeHb'ff{fWi Jtf1Rea3Hdnil:f; !J:;f{:RE!§ctl&WB-r*" lf~R§act/BAF\ii ~l:,fRe·adtfi&fr''.')l '.t?f Reacti0h:fJt! 
53 N101 

sre54/~i ~:fi1s';t01<.tiN:1.0@~i;;;;,r'.;w:t ,,,,,,,,,.,,, .. . ... ,,,, ,,-,k,• ·\:-•''' 

55 N 104 Reaction 
t::§6\% il¾il.&.!iNif@5Ali:¾t~1:,;Pc ';111J!fiinf.fi:%f1/t?:i!Ji1.?'I &'~~i1i1I.;@?;,}'iffJtt~ ~r,fH1Ji ·• ,." , .. , 

57 N112 
,if58'#:i &:i:1~~ri±fai;.:f&06's'.i;§h&i?W :l~i;,'.);:;;r,?,;!!~0/HfrJfoif . ,,m, • ..,.,,. 

,,_,_ 
•.; 

63 N121 
if6'4i/{ ;Jr:;,~tNiN~1f«:i~~'i:1.:iJfait;,!t 

Hot Rolled Steel Properties 

1 A36 0 11154 .3 .65 .283 36 
i/j;2,;ii; ;;;f(tefA3'ii2mffi3'!l6bZi211;, }fa,: ,'l~;;~ ~M~1a~H'l4fc'< n~1§:::j,.f;Jw),)ffi$ ~1.i:H~~~,~ii~;,;f!Oil{lm';v:•;~;Jif,~ ::;:i:~f;';r;=wf~29V;,?r.,&:s ;,~2";,,,~~fi5:'Mf,·:;~ii< 

3 A312TP316 28277 11154 .3 1.013 .29 30 
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HotRolled Steel Section Sets 
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3 Bin Dia. Duct 8 in dia Sch 10s 17.5.. Pi e Beam A312TP.. T ical 3.2616 29.4826 29.4826 58.9653 

Member Primary Data 
label I Joint J Joint K Joint Rotateld... Section/.C:hane Desian list Tvoe Material Desion Rules 

1 M1 N2 N3 6in Dia. Duct Pioe Beam A312TP316L Tvoical 
t,2J~ :ttr;,rroi18UJ1°% r\tNaf;~\H i:Jc:li(f4i'ii::: 1+ilili~fi?(~ ;;;"Xi .:"°''1 ,,,•,?fliHtnia~i.0ac::etw i:'./4i?/t>gr. a.:: 'Beam: :43.1zre-:hat :,: ::/::;1;t{ii'lie'ant;:::1i 

3 M3 N4 N5 6in Dia. Duct Pioe Beam A312TP316L T"nical 
,T:;ij;<;;;f :{f)r:Uj'i,it;,ifht:{ jf NS.1?! H~litJ6Bi ,... '' [:it:i;lt'f::,'.:.,! ;fi/6in:D,ai}Oud?'<: ,;.,:-:. P1oef:) ! ·Beam~ ~:fl2T?.316L ::/H?ttvo18al?f.)fft 

5 M5 N6 N7 Bin Dia. Duct Pioe Beam A312TP316l T"nical 
):,:·awi f/J)Mif:,\'.?1 );i~N'.:iilii !f';!iiNBI:i'f ",,;, ;-,;:'•;;;; · ;• ;: .. ,; "'·'·' 0)f>Bintbf.\:i}o(;cti/Y· '.;/;:p"jbef?> Beanf ~3}2-TR3}6l · :: ·>";:)[\l'd,~aff;''./\ 

7 M7 NB N9 Bin Dia, Duct Pioe Beam A312TP316t Tvnical 
¥Fai/i /ii?i!I!Ma\t::t,} i,tW~fg;t\i;/ :riKf{d';:;I :iJf/J?:(;:::; ;(:/?icl;t;f YfrfSirfflDiif:'Eiiict\ti :{:Xf Pin'eff?· ·.B~§n\! l\3j2JP3t6t _;, J;::rtt,\f'i'SiB!ltn;:}fifi 

9 M9 NW . N76 _ Bin Dia. Duct ______Eig_e Beam A312TP316l Tvoical 
>101 \Y/M!\trli:J:;; },t1~rr;11,';1; tN1'i:i5B'i :;i:c::-··•'>, , )t::w; .c, './J\\afrtr01air0ucP>-' ·:,:, ,'Pfri'et;\, •se=arfr A:i12--ri'>3tE:it :., n,tvoi8'af10+t1: 

11 M11 N12 N88 Bin Dia. Duct Pioe Beam A312TP316l Tvnical 
iA2i!t f;J',1fM1a:2\rf:'.(~; fah"N:i1:a1t ;(1;N{f):i:0'Hctdl:-:f,1 c;,c -:.,,.,: " g.,\iBin°JD1a'f0Ud:fiI; /~-:Spfo'e:(/,; 'Bearff A3}2TP.3rl6l ·';: /ijJ'.vbicaiI/S~~; 
13 M13 N14 N15 8in Dia. Duct Pioe Beam A312TP316l Tvoical 

l;jj',if!:lf ~J~Mn¾''Lit f'~\Nl5YI 'Wtl'iUtf<= i'.:,,, f:ti'.,1".'/i, tf%iln}bf!:iJbucVit~ :;:::;~P.10e\Ji . Beam'. A3}~TP.3l6l . ,/ : tmvoicail'i:."h 
15 M15 N16 N17 Bin Dia. Duct Pioe Beam A312TP316l Tvoical 

itiil:sr.ii JtftfkM~i=WWXt HiNJ;iJ1,7JJ.1 ';fiNlfsf;i '''' J< ,,,irn: ?'' i'\F;f:!'aln!l:>iaffiJGehff1t; 'ij;\pfoe/-Jt •B'e"iim, fi:31:2::f P3}6t _,,•··~'::/rtBfc'i':'iF:::t 
17 M17 N1B N19 Bin Dia. Duct Pioe Beam IA312TP316l Tvnical 

'if'~'ait iJI!J?'.M11>srt:?iG f'l.!N%9Jit tiNaa,1I0 °jtrr,.;;;;1:f:;.~ ;,;t;r:'t\'itJ M:,Iain@laJn•ctJt(' t;,:;pJoet'··r :geEim A3.1ZTe3JG1 ,::v:::~ts?B,c'§i::Er,r:;; 
19 M19 N20 N77 . Bin Dia. Duct Pioe Beam A312TP316L Tvnical 

t2oit 111iJNif20:;.ss:~t :;;;1wt1t?J :i.:~rNi'2Jtt :,;,)~•:Y:'.'::,iJ Ifl:ii;:;;;;:;;f i:tird1r,for~=t0ticff::i';, .,,,:,:rRro·e·c< BE'jarfr A:aJ2rp3~ SL . , ~?tv'oicafi:t:;~, 
21 M21 N22 N23 Bin Dia. Duct Pioe Beam A312TP316L Tvnical 

Jf2212 :I::1tifJNli2i:'iiYt t~N"23t;t: l%fNt8?': 1'"''"' ,,, •,, i:c:IK~t:. Ji:V 8ihlbia)0ili6fi/,J : 't,,Rtrii:=V<t iBegrrii M12JP3'-i'6l ·- · ':,,•i:tvoi\'.:§1• /4· 
23 M23 N24 N25 Bin Dia. Duct Pioe Beam ~312TP316L Tvoical 

it24:~: ?itt1Afi2jlti~1 Ii5lN2&':t i2N'it!:1';1rn i:/f?\:1 . ,, }t~Y8in'iDra'}Ducff:'.!i;',c \/ ;P10e":!: y 'B'earfr A3l2T°F~31 pl ·'' c' >tr'vnic§lf:jf \' 
25 M25 N26 N27 Bin Dia. Duct Pioe Beam A312TP316l Tvoical 

t(2I3/j i\i'@rot26!xirrn tN#fitff~;' Jtfilaain'.; "L::•:y;,,,, " ,, t!l:F8iri't0ia'ff0tict':;~;;: Y/Rio~')/:' ;B~l'aiii' A3)tJA3'.1~L ;: . i ;:j;'v'ri'icgl);]tfo: 
27 M27 N2B N29 Bin Dia. Duct Pioe Beam A312TP316l Tvoical 

{,@Fi :if,;,'l(Ui;,@f~;c,::;, fI~N29~ ;!;'rgfilaof\' ''''?•;'ii;,,:t it'::11!ltf!:' ~itHalnd~ra\.fbticUf} i("::R°iAeW?= :B'ei'arfo ~~J-2T:P:316k ,,:, :i:./i]';UA1cai:'.'"X{\ 
29 M29 N30 N79 8in Dia. Duct Pioe Beam A312TP316L Tvnical 

$i3@r1 tiiltli;M30f[fif{ 1HN31i!If.l lf.iNir-09lf¥ " t\\"~!1afrffitHftifl'trcict%~H i,,/ff f,ij"i'5'@1E{ {Befitn' ~31-Z.TR.31.6t J''i~1ttr1;::;fof P:¥,:i.½~ 
31 M31 N32 N110 Bin Dia. Duct Pioe Beam ~312TP316L Tvnical 

W32~Jj ;?{!il\1Nfg2?J'lif~ HQ:t'ift\>~i tli~N26F'. ;;'·'' ;, 1~:;mri'n}IDiaW006ffi}tE< ·f<Plo'~i:-W}:: 'Beam' ~t1ZTP;3}6L Y : f(\,t,iAlcl!if'.ii.l1':G 
33 M33 N34 N35 Bin Dia. Duct Pioe Beam ~312TP316L Tvnical 

ii@~\J1 iiJ:ll\'1irvia'a-~lifll1 l!itNa5t'n lwNaoii'J; :J}1i\t:iif'% :lflii!f8i'nWIDlal0uctiW;: \¥URia~w: fif: =il:'J°eam: ~3:J2J6l3d'.l:it ,'§:i I\I;iJ;viilc~H~f]ig 
35 M35 N40 N41 Bin Dia. Duct Pioe Beam ~312TP316L Tvnical 

fMiR ffi,tfi~36Y.i~f; tl§K.Jiif1ll'ti if:t\"f!.J~2'.Yiff ., ~ffk',athTIDia'fV.DilctitmiY ;,t/Rii:\'e//L ·s&an-f A.31:2:l'Et:tLat :r::i:ffti',i'ifri'i:il!Y@Mj 
37 M37 N42 NB2 Bin · uct Pioe Beam IA312TP316L Tvnical 

tt3'ai? l!J1~tMUt'-1if:lKD, ¥fN.4riiJ;t-:: t2if:Ng!j¾:;:~ 0iHt(: t~Wl:atrt·;· •tiettilt:: foi.'ifpff.Ie:{Hk iBe'aiH,'.~31ZJl?.Mal ::'/i.lttiKf~!mrttii!~ 
39 M42 N34 N36 Bin D t Pioe Beam ~312TP316L T"nical 

r:'i.tol½ ;;~irvt4@;iW;.t @'lit:J@tf~!il 111:~M~ifl:it ,,,, .;;~@JainJ: , ·-trmfJ :11r1i?,f=l'eft:'i:i ii~'eamr l\:'3J2:11ga~Ji~ ,:;.c;:trttt!ii!l~a·1¥.4:;;tt 
41 M44 N37 N3B 8in uct Pioe B i'\312TP316L T"nical 

t$21~ ~i~rot~fri-'.1:;{( MiiN'aa~i !:§:~ffl39ff, }}""''''""'"' ');I'.,',;c) · ITcti¥li i:iURifrefi;{.i} iB ·:~}~'JJ?.3/f6f ;>\Utj';ii\>{j~aiff\f±W 
43 M46 N39 NB3 Bin Dia. Duct Pi• e Beam i'\312TP316L Tvoical 
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Member Primary Data {Continued) 

71 M77 N82 N47 
i72.:F. :J:btrvtizaT/,'. {tNa'i:l! Pr ftJ\i49:.': 
73 M79 N84 N85 

;74.ft :fhd1:i180\)'.''" i%iN85;iH ~%/K@t/ 
75 M82 N27 N28 

'i"t&:f \t::1WIB'3Ti:-'.\ "i?NBBW; ;;;rnJa9:J, 
77 M84 N89 N13 

87 M96 N106B N6 
J1l8fl ;t:'i?Jv19o/:i}iJf ¼\:Nit07'\ic: )'fN~ltf 
89 M98 N108 N107 

~,:goi::< tf,i~0M9ERHb~ Jt;NhO{}~:~ 1M408Wi 
91 M100 N110 N111A 

:~;92hl Mii'frM1-01lti\! :Jttifl1tft1: f&;fW01.\'' 
93 M93A N112 N92 

?g':11%' i}lif1:M9'4'1/Jl if<F!t14~ t;:JiN1f2W 
95 M95A N105B N104A 

?,96\t 'iit.:lro@~Attl'/ 1~Woti@1 iN\tot,;iif 
97 M97A N107A N108B 

99 M 1 N110B 
HtoOl ;EM, fN;ii§i"f,ilJI 
101 M101A N111B N112A 

A02,: ~1~Mlo2M;i ~ll\J.1,1;2;M %Nni·-s< 
103 M103 N113 N114 

t ai~ rifffl.)f:ft0"1f1 ltNif'.if'Af.1J iliN'1~': t 
105 M105 N115 N116 

~106; rEJilvlil'06;.,fk !1!N~:;t61~~, t~f~fit1f7f.!~1 
107 M107 N117 N118 

+1oa1 1!'&C' !fOB'ii''\ $.N,1ffaff./ ?1'Ni1ti'9'?: 
109 M109 N119 N120 

RISA-3D Version 5.0d [C:\RISA5\untitled.r3d] 

6in Dia. Duct 
\•E~K61n\lD1aufllilltlr{!Jttl! 

6in Dia. Duct Pi 
tf:.~1i:6lni0f~j'¥ti.i'uchtl;l :;;Jl~R("" 
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Member Primary Data (Continued) 
Label I Joint J Joint K Joint Rotatefd... Section/Shane Desinn List Tvne Material Desion Rules 

· .:110 ,··M110 ''N121-'·-·N:122 .-,,_·:.,~,-;.'-· -· '12inDia:·Ducf·· ·:.•·,p,oe•·', BEfamA~12TP.316L·, ·,':T,,njcaf'' .... 
111 M111 N122 N123 12in Dia. Duct Pine Beam A312TP316L Tvoical 
··H2 . Mt12 < :. N123-:,,;JN'.124-' ... , ··-<;::; ·::,: · •":1•2in·.Dia·' Ducf) __ : . · ,~Pioef.··· · Beam A312If?-316L :,-:.,.,,;T,inieal ,',s·• 
113 M113 N124 N125 12in Dia. Duct Pine Beam A312TP316L Tvoical 
:f14 . ·Mff:if;., i/N'125t :(f,h26':i ,. {:i'//, ;,,: · ... •·: ,,,,.>:•,:=.12hiiD1a',' (j/:fEf;/~; :,·-i,pfr!'e>'':. Beam'A312TP.3;f6( ;,·;\•-',t~,,;,caf'i/-:' 

. 115 M115 N126 N127 12in Dia. Duct Pine Beam A312TP316L Tvoical 
::1,t5, .':.:;;M;t{BJ;,,\ .::.1svr2:tl€ DK£1:2a'; .,, "·'· ,. , \?;?: :1i912'1ff.o,M0uat-Xi? f.:tP.°io=e:;=F. -s·eami /i;aJ1tP3tii, ?Zfii;$Jiilcai}'lift;·_ 
117 M117 N128 N129 12in Dia Duct Pine Beam A312TP316L Tvnical 

Y·Ha': c;,\M1'.f8':/i ?N:f29:'\ ';:'N'ifao/ ''',.;,,c,-.-,~,-- ,='£LI/:? c;;-,,::t2fffl%·:i':"1Duct\\?' .!/·-::: Rroei:/i 'Beiirrf i'\312TP3'i'Eit 'i: .)t.;T.io/oieaff.f?;: 
119 M119 N130 N131 12in Dia. Duct Pine Beam A312TP316L T"nical 

Member Advanced Data 
Lahol I Rolo~""' I nff.:et rnl 

1 M1 
c?:}2f·l i~Ji'?fM:lfi\Wi #>',,, 

3 M3 Yes 
r;;,4y i:l/i:trvia}A1?t ''"'"'''·-.<i}';;;u_,/,;, .. _, ~,,:,-,.·.," ';;",:,t/,!/t/h/>':l,t/''.;',B:1?1/;,.,.:" ,t;;i.,:-f?i<'::.' :i.=: .. yei_;,;;>,; \ .:· ::·•';:;:; 1-,,,,,,,,s•.rr'''t.:-

5 M5 
:tt~t, ;/;'\,11111&:,,/,ri::, ?YY-\? 

7 M7 Yes 
fiaX: '/:0?ttv1at?:/;/ .,.rc.·rt:_,,:,,;,;:,,,i/ ,,,, .,,c,:;::,,1,;;;_ ., , C'i,':\w=,·:-=: ,,. ,,. 1 '·\',s,,,_, :_,:';-/if;.,i: ''"?'.-'·" <>/~;: t:'.,¥est;;t¥: ? " ,,,. "\\~: ."Y·:.c:'5,::r;,11rt1i.i"ft 

9 M9 Yes 
'..);fo}!: ;;\\/,l\1f:iio:?JH . "''" '.i:!:··,.;,c,;•!H,' ;EiH?:i\£;,i:;:·•:mf , .. <t:;{ •a;,,:.:,, 1r,·::;J:/J;'t'.i\~i\\ , ,.. ,,·. '.<,:, i:';\}(esi/:? J,-;:,.;;:;(\f?;;~i '·CJ,,·.··•·"•'''";:t,,z, 

11 M11 Yes 
if1It=r· (•I!ftlr1,fr.2t'.i•1•i'i D;.,:c,•::;;,· ,, .. ,, ;'{-;;iiJ/W;tt,+.i:'{c.((',i';C/;;);';;'it;;,,;;,.,, ;:::,,,;'.,/{/'}'.§;;'[!} v:;,;,.;>::i{!:t:/i f\),v~s:/?• •.:c•rc :,,,;!•,,·•-:;, li":C'i''•''·l ., .. 

13 M13 Yes 
'/~f41f :,.);i}/IV!·1:4'i,''/2; '?,•:i>.',>.';,ifi-':'''•'··;:; ;';;,,,,,.,0 ::/I{,,;:<}if 1·,.,.,,,.,,,,5-c·;-·,:•, .,.-,-:-;,:, , ,,..;'Lt('-;;I'/::) ,.,,,v•-:;;:,:·,·:"f ;;,:\:¥es'../i{ ,,,,,,".,,.,,,.,,,. p,,,)\/t:Y;:.,i}i.il'i 

15 M15 
i',Jif;' :Ct-'Jitm5,:r&Ht :rt 

17 M17 
111:ra& W',?,,Mvfi:1:fitJ.??.,,,. 
19 M19 Yes 

t-20( {\H'.~M20X6> ;;::,;:;/ -'±,:';21,,,,,. ,,: '>!. ['.:Jr'E??i>:'.'i1 'f)Mes,;i/j §t\iiits:\:±;}. Ei'c••,i'?(ii,,,,,,, 

21 M21 Yes 
f:\i22\; i:i~Ff.~i\Ji22#1'~fi:- ?fi ,., , , :c~, '.':' \;t;yf@/,Jit; tff;}tf?F> · ----, 
23 M23 Yes 

:{J2~i:1. i~~=~ffi1M2if:~i:1.1'1?}~~: •:~~:~i:~1i1~5:1(1t~1;:;t!-f~ ••••••
0

• ;;,. \+'\Ye'sVIf ,_.,,.,,,,, 
25 M25 

•i;;,28lf~ ;2:i0~tl'v126dt:fr1c{ 
27 M27 

%2'8:@1 !itf1t:/;-i~2'8l.i'.ff,f1iW 
29 M29 Yes 

J:3011~ !W?lJU'vi3t:f.,'.i,;:tt ,... · t;('i' '.ift'Y~s}J;;:, y., .. 

31 M31 
(!i-32f.I @trffttvfs21\[lff\, ,,, ;,,, .. , 

33 M33 Yes 
;/3;f':'i ,~i,f}&M3l!f•,i~='.'irl 

,,., 
. . '"'•' 'if:?Ye§,;'l:\i . 

35 M35 
::i'.36:~::- i;MiitiM36~:;,;zf\'t, ;,Lt.\:1:tl,;,fJ;,;,1;;~R{i,:.: 

37 M37 Yes 
~.::sar: :;d:;-V,.'iM'41;t':~~r&1i: ;;t:=rf«1's~r~,fiJ., •~,S< f:;"S'::0r~ii~C.,r;i~/,[ji :,::,~½¥ris:i;i}\: ,i;;;:;c;,;:;;,,:;;:"~: ,,., '-"''•·-····"'•'' 

39 M42 
";f4'1:fP-', ?j:'¥i.¾lllf4@"%"°f· 
41 M44 

W42{, :ttiSM45ti::ft ::].:,fr•'i,'P. 

43 M46 
:;m~t:r. f..'f:1;;;~M~9[Z'.f.:'!f{' 
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Member Advanced Data (Continued) 
Label I Release J Release I Offs,.tlinl J Offsetlinl T/C Onlv Phvsical TOM lnactiVP. 

45 M50 Yes 
46- M5"f :'. . :~·<-'· ·.' · _::;::;x,,,.,.: .: · _.,, ·. '· ,·::'.=;' · ;') ;:'.:•;.:,.i,_.",·\'r; -···==·:·_'.·· ·'::,. ,·. -=,\;'--' _.,,.,= ·. ·:_;-;, ·: ,;:.:'.= ·•_·,_,:=,' .'. ;·_, Yest,:: ····:.:::a------.---.:, ·_.:?_· _.,·;:/:\:::;::=; 
47 M52 XXXOXX Yes . 

<4a M54. :-. -, ,,:,:.-, .. :--.,·-;;.:<,·'. ··.,_./·,{ :· ;" __ · __ ;;;;,-, .. :->;-:-_·._:.-/., ·.·c,::,··.-:.,; .. :,.-;.=_,;- ,:,:~)-· ''=.-::. ,>:-:=- . .-,•·Yes:.:·=- ~>:J:.-:. •'-=''.' · - ci--'·:-:'.;'::)~-=';-:\ 

G M~ ~s 
50 ._.. ~--. M56--' . _. . .- .. :::=,;>--·);:/=;:_:/. '/.: ./f:: ' .-· /.i-I:;.'4(3'1-2§''._:;-;_,: 10 :t:,c',<;:""'\/ · (:::i IA'.::,·,.: ~Z/JJ;,,:_ :{(i/Y.es?/ l\~J)i:;'Z: f· 1::i-:,:,· ··' .::/". '.c. 

51 M57 8.625 Yes 
·•st·-.·: /.:': M58'· ;.,:::_,_ : : :qg:: :/ >;, I',';, +rLa:: :_;:.~:-'./ ,i?L:?t~t,;t?\t i:f)}§/;~i./'.;if, 1/r/:·:;;-· '""···'' :t/,Y.es;,,};; li-:=-:f,:_,,~;ct-::tst:. l=:.!>-;Wf··:/fSU 
53 M59 Yes 

.. 54'· . :.: .';. Meo~'· · ··:' .:, =.<-Yi-- / .. ;.-: ,: :/ >.;,;;::,:_: :. => c: =>=·:t:rt,:?:r:;::::,:. ?:·,,_:,;:._;:;.:,,;=:,(,/t.: 1:,:c•_,.,,_ .•. ,. ,. <it ;tt:-:-.v@if/~; '''·:::::-/:, ,, ·''"' 
55 M61 Yes 

.\5tf :,:;':"./ltf62'.":i;,t 1,.,y;,c\/,"..'{:!-?1/::'1;·:<i;((i(ii/(i!'i:\;/;ii,'.o ,,,,,,:.. ., ,:::,, . ..,,l::?;','%,j;('?,•~;,, '"''"''" '·., .. ,. .. '• \ 1;[;;-2yg'5{,\1 ...... ,•.,:vc- ,., 

57 M63 Yes 
::: 58'. ,: ::_;;j;,/ MM!ii<?, 1 • ~ ,5? ,-.: ' _;~/;tiit'; iJ l'/i :':-;/}i/f=,\' . ';it F•.• ',,,, .. , ; :•,;,<1:·So:, iL fSi)i;::r!}/:fif;<', ;?;iift~;'i=f!IJ ~jj'.{}tl¥s?ii¥i - :-c:·,, ,C;;,,, :';:)['.?f!Ji'i:::i?W/Ji 
~ M~ ~s 

/50;=,; '::?,M66WU< ,' :'t;'?t.:'U:t'J :(;7\ _,,,_.,. •;••2 f;;Lt/it·""''-''':': ,fa;;Yit)'.ri!!§ffrH iffiii¥'€~'t;·:;:;: , .. ,.,,.,_.;,,1••/ ,,., 
61 M67 Yes 

1,e1> ,>;.:'tr&f58'?,t?; r, ,., .. , .. ,, ~;(,""''''" ,:;;.,: .,,_ .. ,, :::~;:;;:;s;, ''", .. ,.-i,,t=, 1::o;;:;:;91nr,\;.,:;1t?1m r,r;:;1'n\W£i?'1\i#ilt 1t,¥~,ve'i:¥flit 
63 M69 8.625 . Yes 

;54:: : at'.'iiM;z'(f/'}:;' I:• ,,-,:,;:,:; :,J,/;i{/: 1: .·:' •. , ._, : .::. '', . '·· ;;,-: ..• , ;'":/ \,cs//:'';i;);/; %Hf ii/J!{#'Ut ~t/l¥e's)'.;'/i !J/{Ut:,:r.~gf,i[ ,,,;,;;)"/?:'" ,.,, ', 

65 M71 Yes 
':., 6tf: '','\{(M:ftt>t}:t;;,;c!::/+r,,:',""•l:t""'':•' Jic'\}'""""''-•·:::.,,. i''i':ifl0? , .. ,· /:.\··;1,,,.";,:,;r:,r);:.•.,;,• :t,'.f\fti/J%1i:ttt ;0t(t¥~§'tlit .,,. .. ,;:,; '"'~'"''1''{/j'.j'{ 

67 M73 Yes 
\53) 'i:)J:riWi4N\U}lf;'".0:t/f:i))ij!}{M l:;)i:'.c.t}f;c;://)}; {/.'i)iftJtc:··· ,:i\);;i(;;,j;f'.)J .,,,·, \it,:!:"'., iWJif¥:eifNii 1ttt:Jt)\K#t ·r-··-··· ,,.,.\' 

00 M~ ~s 
'i7'cF /\JiHM16~:;:;;;:~:; i''~?~11t'!: .i;i'i\;::;;~\ 1,:;;;;~{';\~~·:{!·,··•, . .,;:,u m: ,;,,; [tJ';\:;HiW@ , ... ;{;i;£&es.:,::"';i ;;:l{?;:;{;;:D::,Efu; 
71 M77 Yes 

r12>: >"}':\:-'.Mi'Jatt :';'. ::;:;;:,;t;,•;;a(i_i.;;%.f'e:.\l:,::•:•,,.,,<'I}(\':CC ·.,,r:rr:: .. ,,,,,':,,,, ;.;c·'•-•v.';'.'}:;<,: t,i; \(\ifr/,/;/};,;f{~,\11~tt%¥"e'i'£rJ;; , .. , 
n Mro ~s 

:'74:;,:_ ·•:;:/,n11t80'2'.:/: ,,, ... ,,.,-,:,<.','="' ::'.' ·,,:,r,:x,=.q::_:,::1.:,':'" .. ·•. :-:,:,.,,:::> ··:-.,: '"·"':,:,.:: i:::::id¥e"s:::;,:, .. ,, 
75 M82 . Yes 

t'76i-: '''/:i:/M832t'J: }:;:.~0@oir: '':-''·'1 .. :.-::;;a.,•l·'' ,,., '' '}'/H-'1:::i'. ,:,:,:;<::. ,:>/··••;;,••,.~,., '"'-'" F}lr!Y Iti'.!i:Y'esff,J; ''"'''""'·''· ,,,,,,,: 
77 M84 Yes 

_-',73/ ;;'ttrrvlas't+t·i·':'°:i}Eifr/);,i;~ii/i iC'/f;!;;';,c•,: \tf:,,, .,.: \:f tr<.. ,., .. i'"" !fa),if;}{?fi; :i./1!.h¥Elsl:'%\ i:,, .. , ;c• ,, t'-,fi,U,1nt;!J>,';;;;, 1 

79 M86 Yes 
;~·ad::' ;''H:LM87Mi/!:••: JA)0(X©O@i:f: 'ii'~')i)/i!i(J:;,::\,;;:, ,c;-,'{!/''?/;,\:::;:··~:;. ,,, ;~t(,\'~Y:'fdPfit;t;; ,,;•;-::; .,,y,,,:y, ah•=¥esi,:A: ,;:; 
81 M88 Yes 

:::a2:,. ~'-T'.NH1,f§o'ih;rfm'. c · "·' ,,,~ {\f'::+me'sK>'!1~1 
83 M91 XXXGXX Yes 

;;:8.4t::· ~/4!:N'.JM92+~:{\~~=~~I :~f~:~,}(@XOOt?t~ ,,.:-'.• .. t;j:;;:2~;\~.;,J:~:~:~~,;i~ ,;1;;;:?1¥eS~,:~_~;j 
85 M93 XXXOXX Yes 

87 M96 
3:88\, i::;,~:~1½M9Z.=;i)s,~= 

91 M100 XXXOOO 
:i:'92:~: %~i~lM1(}1£1f>.1~i 's:~©©.0'.',31 •" 
93 M93A 

,;94~t. :1:;;;i~\:¥&M94'.=!ti:t0i. 
95 M95A XXXOOO 

im6i;; ::;,i{~ir1,m&M~1j,~,,! e:;iir:l\'i¾,,it~~J~f\11::r~~ ,,, 
97 M97A 

f§~ff i;t{Jf;flt,93).)i1::72?i 

101 M101A 
,~1oi :it\Hi~t/i(j:t:•·Ut .. 
103 M103 

RISA-3D Version 5.0d [C:\RISA5\untitled.r3dJ 

Yes 

Yes 
=r;;;J;?:W:;l !IJ'.t/:?:t:f:ff:t;ft~~:Sififf }Zi~1iH=l~f1-tif{~lf~l~ ~1~Jt¥'i¥Sfi~lt-l~ 

AS-167 

Yes 
c0,;1rn:,:c: ii::::#(:es½ct-i~ 

Yes 
t.RT~t.Yes::sr~ 

Yes 
=~~~'t-~t;~,~~4~t;.~:t~i~t;" .~it~~1¥eSrJt.fa 

Yes 
-c·.{;,~,i~ :.(;~~;;;~:~}h:~~£\~Lk::. ½.J;~es~~=;l~ ,~ 

Yes 
~~~'.r½iesr;'i e 

Yes 
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Member Advanced Data (Continued) 
Label I Release · J Re ease T/COnl TOM I ~clive 

... · - ~ ~:·· . ' : .. 

··-: :-·· .. ,· 

107 M107 
Ada:: tirMfO'ai' 
109 M109 

113 M113 
d·t4i ir'-';tflif 1W4F; < 
115 M115 

;;;f.ifif, J!:lf Ml1'6'i>t 
117 M117 
}tif g:: 'cT/i!M!i1:18ii~ ;t' o:·:;,;\W?t~,)l)il/ 
119 M119 

(1.20J J.ii¥S1Vi:t2oi'5 

Basic Load Cases 

5 THERMAL None 
::\16'ii\ /iff;>LJEilVB}lli©'/X©t(Jf?ii•Y :'lilJt1G?J!if-/i/Jtffilftf·):mU\s'.s?:'iiiVi 

7 FML None 
?;s~l; ;Ji11?t?;w1Nm %'ttW:,i\f{t'.r S'1:r.#,Hi~Jt}?J)N ·;x1>rw:,;+it1~a 

9 WIND Z WLZ 

Load Combinations 
Descriolion Sol PDeltaSRSS BLC Fad ... Bl(': F:act..BLC Fact... BLC Fact..BLC F:act..BLC F:atct .. BLC F:act .. BLC Farl .. 

1 DEAD LOAD · Yes DL 1 
. rttt>:.;fi \li}l;fftHERMi?.iU\i:Mift-1.0JX11 ~~.$ f(t~iif)J ttJffJ; \Olli irlt1t(i Wi~:: · , ... 

3 DL+THERMAL+WIND(-X) Yes DL 1 5 1 W ... -1 
;-lf~f:J; ElEftitHEi{M'~i/t'&i&ii?tf~j ~ifs ti!1@M :'\I¾Ltll! iIDU rttjif1 t~:i'!iflt/ J!'.iifaH wi:2 l!t'.1'cii 

5 DL + THERMAL +WIND(-Z) Yes DL 1 5 1 WU -1 
if?ttJt D.11!!!.sersMi¢JiXJ(Ii:Zi1tri;( f'.t'.i/£.s. !:JJ.'~f~ ili~if'¾l i&fil. :{'.a1fil '1Nstit:: U/-ffil EirX ':'\{11!.i ig117. t.:;;,.,;,' ,,,,,;;,,• "'"":·, .,,;, ::,/en ~;;•,,,,, './)\E' ,, ,, . \J .. 

7 DL+SEISMIC(+X)(-Z)+T ... Yes DL 1 5 1 ELX 1 ELZ -1 
~FNfJ::¥ O.!t-J.::$.i;fSMl!S(iiJ!it~EltitlI i'f,~~ It1,3tff :~/\~j Ygffi {~1t~t 1J}S:',~ :it11ti. !il!J,Z !itt::} ]:iH&.c •fi~'!:f; ::'i/~ ;.•, .. ·,,, .. ,,. ·.•.• 

9 DL+SEISMIC(-X)(-Z)+TH .• Yes DL 1 5 1 ELX -1 ELZ -1 

Joint Loads and Enforced Displacements (BLC 5 : THERMAL) 
Joint LabP.1 L D M Direction Ma• nih1dellb lb-ft in rad lb*s"2/inl 

1 N88 L Z 240 

4'.HI ,,. ....... . S;;::••a·••'"'' ,,,,,e;; ;·c·c1;.;,, :a.:•:J.t:r.cf:.C:-, 

-43.9 
.:: ·::·-:•:-:-:.':2':?::~:-::}'.-:'--'---~•..;- '.c~;.~2::,;c······· 

7 N101 l X 31 ;iz~a~~~ !ii';~i\,,,,.,;,,,::,1;;~:"N:to5st:\t'4~tt~.t:)\~{C/f~1 ''•'" ·;,:r.;1/hh. ;;;:.:::;.; -.,•,;-: 
:,,., .. ,,, 
:··.· 

9 N104A l z 
,~\10',} ~v.\,r;,;~-;1,'i',~,~~', '~N~:0m¼j'.ifoi~~tif:;i~ "~'·'"·'""· 
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Joint Loads and Enforced Displacements (BLC 5 : THERMAL} (Continued} 
Joint Label L D M Direction Mannih1dellb lb-ft in rad lb*s"2linl 

11 N107 L X -1525 

13 N111 L X 1700 

15 N108A L X -1670 

17 N111A L X -1650 

Member Point Loads (BLC 1 : SELFWEIGHTI 

1 
:,;zJL .··"'·/>· 

3 

ember Label 
M68 

;:.;M56· ' 
M109 

Member Point Loads (BLC 3 : SEISMIC X) 

Ma nitude lb b-ft 

-76 

Member Label Loca ion m 0 o 

1 M56 35.1865 

3 M109 %50 

Member Label Location in° 
M68 8 1 

ffi/i ... M56\:).;_;_ /'.'::::' ?~'.>;'.:,:z ·:<"i'n1:r~s·sr11a65:'iII~~,1,r1:i~n~::A'\ 
3 M109 %50 

Member Distributed Loads (BLC 1 : SELFWEIGHTJ 
Member Label Direction Start Maonitudellb/ft denl End Maonitu ... Start Locatio.,, End Location ... 

3 M3 Y -19.42 -19.42 0 0 
::tif,\t,\f••••,:-.;·;:•:::- .,,l'Jf4Af.'··•;;:''\;:s\'.'.ti.;ltYifE:M:l\:'···••··:;-:;?:.:Tf,<i;•;;; \i'?6}:1ith:::~Ij:9/42tW¥!/i;::;;J,t:C'.Et\::rt:91J2ti!$[;:'!ifi·,::1,1,r 

0 

7 M7 Y -13.72 -13.72 0 0 
t?a/:: W?@:}(:t::•?SMa\tS\F;[('{?[:i!i;}i\,,, •... ,, WD?~tf[I:}t:fsftfto/z'{f::'Bf?I~Jllli"1 :r,Jt~~1•31;if2tlf@1 

9 M9 Y -15 -15 0 0 
lff(j'} ,;:,,,,., •?s)frf•'1iiAiftj}frs{;;'J;r;;;,ut; '"' K;1;tdlitli'J:Hf~ff~1·t3g.t2~Wi{f;';i,JYJ:ft lrff;fia,~2nTiii\t~"'4f,•R,,;,:;, ,, '/f{f,ff:to.v/t~;}\'t 

11 M11 Y -13.72 -13.72 O 0 
{J12ti {f:f/Jlir}>:;:iM!H;fl,f'.: iLti'/1W!ff -~ii:tllt:gtifr:0~\'?iAfJi.<iJ0;;;~;rg.% (·1ir;,;1;;;;:t;t/!Jti'l!31'7'.2ii:ii;'1t(:&\!;f&±t ;m~gij 3'?1211t$;{ ;![{f.'i!:6/};fl~{t) t~~i~tl'&I!f]Wiif. 

13 M13 Y -13.72 -13.72 0 0 
lt14W ir;;f'/f i::f. ')Mii'4ilC•:,,tc::gf:t?if: #~fttIIKJ'-i?.il:%:'fi!?WtiW~!l3.'~ Fi,fo?i.X1l't•;::J~1~::,1,2.foit;tWWi'!J\: I'.iiriit13f,7,,;jfo:t~ tB?fg,rtiftf;'fi,;1:! 1-Jlf'{4~l0\1)%if~ 

15 M15 Y -13.72 -13.72 0 0 
\t16% :Y.t:!if',/i//,:+;Mf6t:.:tr:;Yi!i'<J ' ' ""i'-tt;,;,'t ·0 io½'.:,';ifi:!VH1~;.f3')fi2\'~:;t±,tt-!;ttl/j;(i \tEf;;~tst't2~Jtt i~)t~iilO!i.~~!s¥. *r~t1to[,;Wg{i~ 

17 M17 Y -13.72 -13.72 0 0 
ii,1W~\ ,J.fr'.;i,;::"',,,;,,;'.;,;,:;Ml'8'.'i(';;;,.i;:,b~Att' t½:i&i±.::-~1:i:faih1li>,J~k\r,.iii.½'%"ii ~-:,ii:i'~i:i?;'.i:~4'4'.t-:ifrlQ:1i;::<-fr1Ui~;, ;;4ii1X~~i'l<2½\;;, ,f.&f:,lht:ui-,~%t;,; :t>ik¼.\~[dit.i.1t(:i;~; 

19 M19 Y -13.72 -13.72 0 0 
\t26JJ tt,'\01'lJ:?lf MZO'i1J:-i2:;~;:,:~~:irnlt ·0 ' ,.. W>t{tJifKIJ}'iiitia!,1;2ttf'.::l~ffIJf t\I:;~fi~f2;1:tii t{;J,frt!to'.i!!1i'Rit; ,f~t'l:Ktif~r:\:fi,~~'i 

21 M21 Y -13.72 -13.72 0 0 
·;•1'.22'-'' :11•!:.J:;,: .•. >jj,,,,;M22;i,,Nf,"1;?tt·X~ z:t:'t;:'~~~?,i•:,•y;:;:~,~;;~,.:~~~};"1•·'', ;;:;<:~i!:~'-'~"'f"'t"f1•307r21:1!'~''-''~~;,i1e1i: :c,[kt<'IS':72:'if-''; ~''ff:•,?f";Ot~-t~!>j~ '.~.;'ff~~;,;of3ii1t?JEf 

23 M23 Y -13.72 -13.72 0 0 
I!t24\% 1~11:ttnmn:.',\M24'/;;;;J~1Q;;;-.,:;,j\',li \\lt~1').filllflil~1f3{j2ff&!~1s~0f!ifiiij ffRii'1s;t2/ilt ;f,§Iib:}H)t]:i~:k'il fitliititofil'i1b".l!j 

25 M25 Y -13.72 -13.72 0 O 
fJ25;;, i"l/''.k/.· .. ,;;;'i:~2'6~\f;,_,/f,t/:\S· M-Y"'fftf;'f-c:.;;;~y':W;nJ~~?;· \;'I i;i\}l:iWf/;c',.:)j,3f7.,2"'-!Wflf?:tfi ~;J_;:i;c#atiQZ?,fl i>f.tftsltto\ti}~_ft t1tt}Wti~fttfl;I 

27 M27 Y -13.72 -13.72 0 0 
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Member Distributed Loads (BLC 1 : SELFWEIGHTI (Continued} 
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Member label Direction Start Maanitudenb/ft deal . End Mannitu ... Start Localio ... End location ... 
28 ... M2ff. ·: .-:;:··.:- -y·-'·.: :·-'.=:.:- . · .. ·.· ·::13;72.:,:-· ··:··=-··. :-:..13_72::: '··;::-'o/\;::;,_.•,:· .. c;:o::-::"'°;·.: 

29 M29 Y -13.72 -13.72 0 O 
30· :··'-- .M3o:-, ,··. · · · _ _.,, -::. .,-_ . .y.:-',, .-.,.,.-:·. · , .•::..·. ·· ·~1:t12>'°· .. , =I;- · :··..:.1-:i12--· .. · · · ,·. :.-o::,J- ,.- .=,.:.,_. .. _,.c::d•.,_,.,.~. ,: 
31 M31 Y -13.72 -13.72 . O O 
·3r. ··.:·· .-., · M32.,:::., ,·. :<:>:c .: .yr:<:c:,)'t/- '.- •:.'.=: .:,:-:-.:, -t3"i:t-<•:=· iJ;· · :::·:·.:;1-3/tz::;- .. ;. ..-"·ot/',:., ·.-r,<::o{:"';:.,-_, 
33 M33 Y -13.72 -13.72 0 0 ~a~t :,:· .·=\/:,';//,/M34//.·--_,; .. ,":/:;,: i 1 ,··,, '>. ·,-,-¥[,,=~\='.ii=?.~/ ;:-,:;'rr:i :':,\,+ ·:..1aPt2:/":;tf;l;:/::.,· ,/:fiiat,72::. ;-;, .,::+':,,,:oW\Yf t:;:t;,/ofrV}"-:C 
35 M35 Y -13.72 -13.72 0 0 

;,'sffC. :::-·:,::':':i'-:·:·?I M36\;:,.-=,,_/--·.:_'.c::.---· "''.:--.;t,,,,./., y ... ·,·:>==:;;;:.•:.:'I :·r.::.-,,·;-Jt='·~-1tto/~,f' >:'//t ··,-. ·-·r,-:-"t-3~12 :<· ==:.:;:·, -'·=iff.'}:'):·;. ':-':':'i·.'i:o:::.---:.;,;-,_,_·, 
37 M37 Y -13.72 -13.72 0 0 

/3iP ··-~:/tU·:,;j,/:,M41tt't~?\'.!'.I'.':·• •s;;"J=''.i'J,·,::~:,,y>/:.iX~i'J;. __ ,:x i='.:;,; '>'<:~+&rt2S:::;,3/f · · ·.: :o:..;,t:f3i;:zjFt:: • ·.;;,= :\o\frf!y,:· ,,. ,,,,,)f; 

39 M42 Y -13.72 -13.72 0 0 
t4or /.?: '"=?t.\/i"rii14a't:<t::,:·,:' '/ ,, ';;:':;:"~'-r'"·.v/,i;,;,., ::c;,·,,, :~i'/·"·'\°:-'1' ".-:1-at12f< r/t=:r:. ;:c.n1:;:::1ati2i\-;o: r<1 'd\fd,:'i': ·:ru::,:<cit'/t;':· 

41 M44 Y -13.72 -13.72 0 0 
~t42;,: ~\Y:\r:;//';\M4Bt?:tt:if./\ I t-::,fo\ ,_.,,,·.'i~,,;y,·,,/;~,t:11',~,: \/~?,: ,,_,;;y=:13i'i2??it/J:-:?'!.', ,·;;1:,:~ia?z,2;fc,: Y=Y''td?\(tl·•·: '<\l=i6{;,tJ< 

43 M46 Y -13.72 -13.72 0 o 
/44:t ".i:\:J·: C't<•>M49'1/i\\:' :t-t/; l\'i:(f1iJl%\y,,, .. · . 0 •

0
•••• ;Vi; if!'f.'.,;';i'f-\J:L;;:{3\q2;::,/J;f'J:ti\/,;t: >?:l~1a~'t2\i?i: t:':/.Fftf.)J:i:i::':, ,,, ,,,✓.,\,,,,.''1/i 

45 M50 Y -13.72 -13.72 0 0 
r4a\ :a:\:tt'+:;,trv15'1):::'\N<:t',Jff1!:::r.Xns:,,,,"'''"'"'''i'"';;f,':';";> w:::K>:ir;:,,::::ra'iizii:t,;q:r,r?:; !or/JfsJt:tt::-; ,,,··•?1rovmtE::: '.ili'';t:::o:::;;;;i;; 
47 M52 Y -44 -44 0 0 

'\ita'f r iX?ii::s:,<':,rv;54?',FL.<t~.,:; 1 ,.,_>;:;-,,,,., .. ,,. :c;;, ,,,,_ ·· · ,.,, .r;::if)/'.Jt:~;x::.:1s::-t2.;:, ,;,,:.:t]'.?; 7i +t,;43t,:t2\::.\ f;:: ,:.:;;0:I>),. -er: · '> ;,/ 
49 M55 Y -13.72 -13.72 0 O 

Iso;f f\:tlii::.::::::;;;;tvf56'iA\';::;,;.:/'ct1., ., .. , .,.,., ·,,;.::Yt1HHN,el,"""'' ,rrrti:YJ.;,i:,f9;42:fi;i>i:r:;"/J ir:\t;.'19\42::~r xtY\io:'ii:';fyh +::,:.,.v ,"_ .,,,,, 
51 M57 Y -19.42 -19.42 0 0 

J52f:: i.,J'.;'/i,;};!:itfi'.fM58{,',tfc\:;;;2:·•··i:}i ''t,o,?@'ib:}1\y;,{{)JS\fifif!;;':l,: li;':!\'::'.j''/Ni};:;:~1a!,i2//ti\;};tf!;.A ;~::t:;if@~t2('.i'tI[ ;',;~r:,;,'!,0-Z,'.';'.;i.t/: i,::'si-}i{o'!if:'ib'. 
53 M59 Y -13.72 -13:72 0 0 

rs4t.: u,>'>i/'.ittfoM60'1:Hftt',,'.,};,:; ... ,, ....... ,.,, , .. · ;._,, .. ~·"r:t!?Tif:,;;cfi f\{:;c:1:nrt{;:.-Ji¼"i2t,'->;:;t?:H',"- i~@m1tt2'it?t ?!2:'t:o>d;r_:Hf i\1?'!\'ofs:;:,;;;;::·• 
55 M61 Y -13.72 -13.72 0 O 

.}55\!; ;;::;,':;,t,, ... :i;,/f?M62i\.:/}f1:'·,-,,'::f,; ;;:.'.:}HHit{;;J,¥!tritt'.1.@;('lii ;:'.{;Ji_};'j::?{J:"f.3}72./}t]i:£//%: :::i:ctj:3q12?'.l\ t·t/',:'O,'.il;'(!L:,·. ::i;}'g(j/'.:;',A' 
57 M63 Y -13.72 . -13.72 0 0 

','53:; {\!f\{li>\/?:':M64'/l/:'./c\!I):C::,:ii;\HF,Y,f:? .. , ,. .,., ,!,::::C;'.H'.("f{;::,:';'t3:'t2i::;f:c:';,Mi/H '::,'!f:1'3'/tt>f '\'\:1JOViY}'i' ?i:P?'\6'/··· .. 
59 M65 Y -13.72 -13.72 0 0 

/60t t'./i,fh;:c:::.;;;'MM66:!iF~ii'.•\::Y'i?i\ .,_.,,,,, '·- ·;;.,,,.n,,_,, '''"•' '"' .,,"'":?f,:r.<?;I1,:ltt?\, .. ,,., ..... '\':;:; . , i:fft}3(;7:"2f:~}i \F;?/o.?i.\'f:· tit~/Co'i'.i/i/ 
61 M67 Y -13.72 -13.72 0 O 

@Z:'2 ;.-/,9)%?':}?'M68i':f/fi[JJ;~;t,,/: i!:L;'J i~f:l{t,•:\o ,. cc;,,,,,..,,,, __ ::; l?~iif:J;,,f>t;t'i,fg'f42fffti:;:i:tf?Wi 1i\#1'.9f.42\'.lif 1;,:';.':.\tj'.)';I?:t; if)i'<o:itf:'/·; 
63 M69 Y -19.42 -19.42 0 0 

S54k!, t:i:f?{\?/;it::tvjtoJl:;?jf,t}..f(;}) ,,,;;-,.,,,,·.,. 'i//!Mfl\Ii'.,~~.0t'.i:if;., Eilicf.i.::l,c;!i?;;i11't.2~MDil));;/;f;.;; Tiiti:.1'3'(72?\J t,.,;,,:,:0~fN'{1 .'.-'.\'/t.,,;·ot}t/J'·'• 
65 M71 Y -13.72 -13.72 0 0 

t6'61f:i ~;g:ftf1ilff,'!i~Miiz2tt0}i~'.~i,;;S,;{;?,t' ·" :: .,.. ;ftf{t-t::IAt~t?4tsf,z.2'!f,i;'}Jr:~1w ;'lf;~~it3':\7e¼JW '..-i.'./iitto:'.1/)#JL f';t'.{;;:(\)://£:Y? 
67 M73 Y -13.72 -13.72 O 0 

'16"81:4 \@;;'fil'~{t,f(~J~i'f\Jtil:4~:1f{:;i)}sf:i;t;Jf'.'I ·;;;,,,, [,?; lfiifttJH:ififff~.';1'.317'2}/MlfHtrre, l';/@~i3'J't2tff? f;'\i/(;)(jfil!=l?i 6//;j)'d,;:';:,.,:;ti 
69 M75 Y -13.72 -13.72 o 0 

i~ffoti j~ii!.\-JE:l?~[;'H!!,tMV61f*.!H!8;ff[¼:Jii '=< l;';'f,e-~;;rr,;::J.;! itiJJJ,;,;)j?ff;}l;,,!i;f3fjfQiH%':l;f~;f,i,)t Kii.tt;~,:~t1z,jiff!H if,/;f.'?"; • • , .... ,,::.; ,,_, ,... "'.::iwd\/i 
71 M77 Y -13.72 -13.72 0 0 

c!io/2/i' iii/¥J\t¥Bitf,§¥,M:z:air;f.%'J'5li:&B% J{btk,,~>:,,, :l:ki:ct':rfr1J.f}l:'.•t::3'}12:ifl~JfW\iI!I :,,;(t;fa\ft2lW) 'ti/;i'fi,ir,,;;,,'-' :,;,lm,:to:-w~:.•·11\::' 

73 M79 Y -15 -15 0 0 
J;i4ft Vii1Zt"rf:itifa1@MB8't"1i/~t,g¥,;~t;;;i:; )1:!i!£B~'\U;rt\Yo¼1Bf&l#;,,i,1$It1% !'.H:~f!.i.t!11i~'.faft2lfat:0t}t{g;'i'/{ ;:i}tti1~:i1..2ffii:!i ,,;;'.)\?,o:tti'/f, if''Mi!Jff,::'U/: 

75 M82 Y -13.72 -13.72 0 0 
ifili61f }'f!f.>ifftiiH¾~Iii'v'iB3\\9d'.~f;f:mr:;;~ C,c».·. llo/.i,;11t;(t,1if&faWsf!i-0tl1ff:~~\1'i: 'ifJ\fRJ~·,51:~'t};. ,-~;i::>,n•::,c;v;,~;: .. , ' ' ,,:; ::·;' 

77 M84 Y -13.72 -13.72 0 O 
1-s'.iB~"- ~f~ilt;?ff;wiiM8'5~}j!,{;f;jt1\ittt !I;-;t\;;t1r;fa\tM#L~lliif~~;Bt:m ilffi~;{@;!fa',J{fif,Sr-,'i,2'ff1Kf;t!&i~tt ';.~1;;113Wt2\IQJ:; lr;_(,;J:,\Oi':st:: fi(\}:?o.t;fril 

79 M86 Y -13.72 -13.72 0 O 
fi8'o1¥f ~0!.ltl2tiitf{litii'{jjaif4ft&W.&?:ii:'@; ,, · ,·;-"'.~,,_,,,,,,,,. fi@Js~BWf:::3\i?t11@.ff/t(i'S'.litJ1{iJJ; tr;\'}~r~f21t'!JI1.; t:{&H:'.ott}:Ji1ff ¥{!1t-1tf,Jt;)f. 
_ 8_1 _ . . M88 .. Y -13.72 -13.72 . . 0 . . 0 ..... 
:,f82i:1: }tfii:!t9({tt/tfiiJl90.1nWJ¥1ti2'!::J~J f:/¾Wt:f!'itlTh:#1'3f72·:wHJ):ti'.tl K'ijffst't,21\Ii iH:',?Ho¥0fR{: ?(ht:li'O:\:/'.::'H 

83 M91 Y -44 -44 0 0 
F1f,t>f~ llif{r.:;-?:;H/i'.f¾YM9Zii?:)~tiii;~!f?t . " ,.,4.«c,s ''?' " •' '"'" :;;,::'%'/fifr'.t;'tt:;¥f.4:i-,:')):t;;-;Jtft{i~; ,:Hf"'':/if@ri;\fi;{ ::' :: :;:fotf::j:i ,, .. ,,,, .. .,,, "'. -·:· 

85 M93 Y -44 -44 O 0 
~f86(i m~tkllU~jf~'.titM°!iJS1tJ-iitk?i±f i':i "'"'"" ;;-. · ,,., t<=l%~'·ii';;';;¾i@fgt~2Nf U?f]!tf )m?".?11'K'42if] JYf ',:}Q=:Dr.t{' ,tf,t'.'.0?:l/. 
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Member Distributed Loads {BLC 1 : SELFWEIGHTJ {Continued) 
Member Label Direction Start Maanitudenblft n<>nl End M::>nnitu Start Localio.'. End Location .. 

87 M96 Y -13.72 -13.72 0 O 

89 M98 Y -15 -15 0 0 

91 M100 Y -15 -15 0 0 

93 M93A Y -19.42 -19.42 0 0 

95 M95A Y -14.2 -14.2 O 0 

97 M118 Y -24.74 -24.74 0 0 

99 M116 Y -24.74 -24.74 0 0 

101 M114 Y -24.74 -24.74 0 0 . 

103 M112 Y -24.74 -24.74 0 0 

105 M110 Y -24.74 -24.74 0 0 
MOK :'':"':'; ·t/''. •· Mtoa: :\ ,: '/ ·•' . C'Y , .. ' · • • ; :':,' ;,'.'),/:·':; '/'.{::;fg;42/;:if1lt;f[i]ij;FJ ( :)'.fff9:.41ir:: ;;•~);',;;?fli, < ;; " :.,,,, ,. "'"'"'''''';' 
107 M107 Y -19.42 -19.42 0 0 

111 M103 Y -19.42 -19.42. O 0 
.::,1:1'2} c:\i'\U'.:: \?? riJl:102:/\\.•·,;:;:;;;, ::, >··•;;;::;;,: : \· y:,: ·.· ;\. :•:c ,::: ):':tX'X9:tf¥\l9:42'!::(IJ;;Jf§!rn.:i tc\@:Jj:ff:42\¾{1 ·' ,, 
113 M101A Y -19.42 -19.42 0 0 

· /fj,4'; .'-!'.:/::J::',:i-tM100AY:> ;<::/ · .. ·: • ''•/·•''.:'Y•'·'·'.}··t.•·.::: ·t:':.J;tf1iiihlt!lia2mil!kl(:if;';;) {i:ff4i9142W'.b, .. ,., @ <{;-~,{~r~iff::li~;,fa;A 
115 M99A Y -19.42 -19.42 o 

;if.fB:'. i\'..:"-?;.·:.::::rn.,198A>:,,, · :::>t··• .. , .. y. r ,/ .::,:: ··:•<'."•·'•''t 1:;f9.f42tii:(tlft\"' (J;:J1--g}4~;rr;1;r , .. ,. ..,. 
117 M97A Y -19.42 -19.42 O 0 

\J:1'8' <;);,,: ,, ;:: .-, ;M96A/i::i> t ••· •• 1. < ·:-, • •• • ··•· ;y· ' • ·,/ ::,:• ··, 7 •·•• ::t/'.,;/'i'iJgt4:t'ii"5r'.fif'!Vri /fi/~l1:H42l t •;,. ,<, ,.,1:,f•:To',;< 

Member Distributed Loads (BLC 3 : SEISMIC X) 
Member L;:1bel DirP.ction Start M::>nnitudellb/ft deal End M::>nnitu ... Start Locatio ... End Locatinn ... 

1 M52 X ?? 22 O 0 .~sz,t: ,:,;.; ')li?J//'Srvi€faU<'g;,.~:;;=,;::r; ': 1 
::;;,/,,,, •,.:·•k)(:,:,,,,;,;%::,F::::.1•.> ,;;;,;:;. ·~:::::. ,,;1:.:.;{,··-- ::':>L::0222::·:t::_, <·''" :,r:r;K;;..o::;;;~;;;,1~;; ... 

3 M92 X ?? 22 0 0 
t,:ia:'~? \~'.;;:fr.~.;~''c,'\+?•M9('Hif:1X•:g;~:;,'::}< ;•i'.\.;;'e::;;:::,•C:;;:i;:)('" ,:·: .. ,,;:;·.;•,::'.'.; ~z:;,';;i;;~,;f:!'.8:$'\I:'11~2f,,,.. ,;,:;::;,.:,22:~ .•. ,c;:f.:. ;;;.i:,:C;,\,\o,:,,;:;t5tl 

5 M1 X. 9.71 9.71 0 0. 
tti60i1::,(,'?!'f;/(t:X,•'· M2·::'.C::;i,•:f•'.·,;,;;';::;;;: ·:·t;.<T\c'•.·.,.;.•·X"·•·:.:; .....• , •. ,,.,:'.::,:·,. ·Hf?:tt/irtftg}%1:m;:T,ilfio/ftih1rPEl ~B.ttt1§}'tJ1l11;:!8iil [\r:t1%%:tl;?f?i}fn;i fi1fi?t'fo'1,1,:r;;:•gf 

7 M3 X 9.71 9.71 0 0 
Ji8"{0 :n;;,;;;JFt1!;:.J:',MtlN/'.iifI.:,;;,i:;,ri , /i ,,,,,,,,;.t.:,;;;:,Xt:\•1?1:'.'.ft£i bi\\ff:lt~~rn~g,f)Z:,1!:fl~l$!.i}i}~tfiJ ftl!~t~9Wf,1Mmi\ WrM!tlftoI{fbl'.fil~ {;ilfif~!il:0-&it;f~I 

9 M111 X 12,37 12.37 0 0 
>~10;1 :iJi@t:irI::1irvf1:.-,:2•,i1t?:etJ.;:: ::·::\>:,tcr:.":'.:,:x:••:••=::-· .. , .. ,, ... ;,,/:, ixi::o:i,•tt:::trMfli:213jh1i~~;t,;friit.~i z¾"\'1f2&az1}Ji¼"f t"if~ittfoYJtW:111 ttIHtlfot@i:i;1J0 

11 M113 X 12.37 12.37 0 0 
:t;:'f2J;j !;\~df: :•:i:Y}Md'.:j:4::ff,(0./}j(,.'.'(;,: ['.;:.7,)t}t!i;.'.itx,·•···•••;,·. ' .. -· ,, ... ,.. i1l{,/::(iii:t:1itrftltt'.37l'.::i::Jitl:JE[;';i0) ~::;t~2J:{'tfftf i:11:t'JtiiJ.!o't,lgf1i~1 1lt:t*Eolit}1~t! 

13 M110 X 12.37 12.37 O 0 
;/14(( \f/½''.'.~}.::%'/lMJffi5iitrn}~;t.,)t' ,}:\,;:§A'/}i;/,:,j(: d?J,ti\f;i 3iMiDJt:Hilt:iimf;fi!3i7fg\f?\Iiiiifl'1i1i~ j:;~l,2~3if1\:',j ~fft.Ii%1ottiif!tfl ~Jff;\[j,:'J()l?t-lff;;{~} . 

15 M116 X •12.37 12.37 0 0 
~tlif] %r[:%.'.'.:'.:,(i;i:1;M":f~tt;\2/,;;:;]E{l]1.'i'.:; i];tlr1t.0i}"'" •··, :;.3 ,<,JK¥i l".?il¾rN\f~IJ{t2t37,;~l(?;fil;Jii¥.!J lli~i.?If;z:!.3'i.f¥fi.i ii'tf:~iffitoJf,f.,J$.fi. =t%tf1%ofi1"i):;mff 

17 M118 X 12.37 12.37 0 0 
fa1,a;~ ~t!!if{tc,~:l•;;:Jj~f,~;Mf;t#;g;;Si~fi~fa1~::d::;1:x~,•1;',,,;,.,,::,,,,s~=:.····••(/9t:,1.:~,;:;} ,:'.•'iJH~A~:lfh,~ff2t37~SNt~ilt~:iR.tJ~~ ~'1i;\\it2537,'1ifil ... ,.. :E•t},o[>:•<•••;: 

19 M56 X 9.71 9.71 0 0 
faQlff t0Jt;rt"A\S5M5:t.Jllitlfii.1i:E'f;? ""'"' ,,,,,,, ": .; · ·· · -· ,,:· · {\{1/((:1JJJ:i.i!1§5tlifll;\fi}'ii;;;s~ff.i! ?··fafil9~%ffrt;f;;; \?iN:~iV!Y1rt\\MJ ?:tt11'M81fittif.t' 

21 M68 X 9.71 9.71 0 0 
i;Q2\t i:Cf,\J:c ;'1;:itFM6§Lit,,,f;!.;Jt; .Fc::' ·'cs'i?\}X,,,;;; ~·<·,,~\'.:c: :•,0·i•'i.'(¾}tfi'.¥jt9~7,1;b;!~/t'illrft~:i tif:@iii'Jif~JW~ !i¼~~}:'cttolfi)./ft ttt{t,@JWifo 

23 M95 X 9.71 9.71 0 0 
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Attachment 4 
.·DMJMH&N 

RPP-24544 REV ld 

Calculation #145579-8-CA-023 Rev 1 
DBVS OGTS Bypass 

Member Distributed Loads (BLC 3 : SEISMIC XJ (Continued) 

Page 19 of 94 

Member Label Direction SI"" Manniludeflb/fl.deal End Maanih. Start Locatio .. End I ocation ... 
25 M96A X 9.71 9.71. 0 0 
·26'°' '° · =MMA' . ·='..:)C'·:.•=· '· ·';: 9:7.t) .-/·,,,···.e:,. .. <=":.9f7-i,:/t..: >J 'Jj.J,:>;;=_-::,,:':''/-/0(:)/1 
27 M98A X 9.71 9.71 0 0 

=2s·· ··>'M99A'· ··,. ·)(:': .·,·:: .... :·. 9:7'-1'··:::····,.:. ···.,·.: >9:71"=•>· '::.:::e:oi;?:(·,,:/Y);o•/~<.=e 
29 M100A X 9.71 9.71 O 0 

:•30:,. :·: :,":.J: '·MfOdA<:·:;",,,· ;,;: .. :x,:,-·::·-,,,-;;:•· , .. ,, .. ',.~_. ;'.i!f-'tft:\/?:·•::_y·.,, ->-:g}if/,.-d:=/".)?i){U//!'//)/og4/•:? 
31 M102 X 9.71 9.71 0 0 

:.:32:i >>:"";\ ::)/'.\:M,ios\i: //>•' ... :;',.~;x:;.c.:,:''./ >,. :·/··'· ., .. .'/Qi71F'.:it':t::-<<< :::,cdt7M/{:i <Ft::0:ft)t \tVif:0[#,e;iJ~ 
33 M104 X 9.71 9.71 0 0 

ie4< ,, ·rf':•':: :,iM.106'·_,:c,: · ::=.,x.\:;;;. ?: •'" ·;,'.9:1t··,;,;.='::=t~·;c:,;/. / ~:;9;7,1•{,ErY ,;;.,,\i,o:<•:U'/ ~t){<-4.01Jfi'k~h 
35 M105 X 9.71 9.71 0 0 

o::::a·6Vi f;.·.:\//~\/tM:toiz/.·.'>'::.{)/•:/l, /: ,:,;;;,'J/?)('( :':(/if;/)·:; '.\;'//',~(,,·,>:C\9it1J::!,2:ff)[!'.i.i'./ \JJ.§iflji.Hmi i'Ji?,Efdi!{i'E'f; i!Mi@'l.oWi'trtn 
37 M108 X 9.71 9.71 O 0 

';:::asit f(-</;;'!(\+/f/MQ\'.,\c1•>.·••i::n;::c1:-::.,.'<h'L,'<Aifi•.:;-'':(\_'..•_,:,. ::..,f.;<•<},~,=~1-lsift::=t\;:f);:}';/; t1'.i/t'tf5'}/l!:1li?):;y~,o·ij;-x:Ii •@;'i@i}:t)ffM\if;:\ 
39 M83 · X 7.5 7.5 0 0 

/'40/ ::t\·::C:{\, t\'M98\'-Y? :::,,k'2:: : ,(;;;:J,'.'r.,;;- ·,x~?F:,,};;,.>i :, ·'"-''/'.: · .. ·. ·;:,,:,;;~i7['5;'<:'.8//f;:i/C:Y i,)?i4i5l/{'¾j ttr:t:oH=.:t?t 'i:!i."((J:ti'0/tlt)k'i 
41 M99 X 7.5 7.5 0 0 

}f42fi; tf?\li:SY.='.l;MlfdiJtJ,.'t,:•;;;,.•••}::::.,t •}1.: \'\::''\::;\X:<::?.••.='.•::,. •:, :;, •.////,,·.: , .. ?It,7{5I'\#i!:D}fs>HW; i?!:'i(;7f5Jfi})\,; W!ii?Hdt.iiiLt;\ ;~\½i1JJ0i;f€!'.tt:e.: 
43 M101 X 7.5 7.5 0 0 

/441/Y·:x't'£•t/M95A:\//:i'H::/l'·'>?:'.:/'.'/:i)(,'/:•:--;,,::-=c ,/:,,;_,:·o:0 ·'" • · .• , ,;?,J/1:'1 :,</rtAic;j'.;}:;::/{i.ft).@if':i'E?:itAb2:irnt, 
45 M5 X 6.86 6.86 0 0 

i.ifB:'i, it.:+··'f /''YXM6ih'' =i/{i:):::::·::·'.:t< <:•Xf"'/\:::;:'.•' .i' i:;'?·•:/'.:)';;ii:if86;t!:hf0?P:th '.t\ili6f86itlti ,.,. Zo:::":};}1c:, J.:'.i)fl:4oi;&{?{,I 
47 M7 X 6.86 6.86 0 0 

:f43\I ii/\·;O'!' ,'.\J:Ma1;?:<f;?:·:,,,;:s :cc·.•:;,::•.,, ,···.;(/•:::,.,>i.:i.:c >;r/\c?::;:sfefi36l\l:f:iit'.F:W'Xt 'il;i/6''.s@J.:1f'!?i ";,r: ...• ;;;;;; fi)I%ZtiN(;c;t! 
49 M10 X 6.86 6.86 O O 

;\5'0:r }::•.•·.if:.cfi': =i,}Mi111t\;. ,:'!;:[{(/:'} 1 
:,,., •••..• :,;:. '\'.: •. ••· =:x\'.s,':'}/:tr:.',\·;:.: ·\/t,;',i(';;',',;·16't8ift%:l:i;;/{i;::::iJ'.f {ii'!fi6'.f 86'Ifti)/ ~.;{0:i'ii/jj:f;i:!~i'il/1 ,,;::,.;,,, 

51 M12 X 6.86 6.86 0 o 
l52f Y\::?;,r,;.5,;;tv1;1'3)'.; J'. 1:i,' .·:,;/,· ::Xt?/'.) ,,,,/: ,,;;::: ··.•.::·: ,:if5@fl·Y(t'//:',;/ i':'.i'fo6f86!:\J;;l X';),_,.,,_,,.,.., ,·· ·., .. , ... ,, 

53 M14 X 6.86 6.86 0 · .o 
2tt{4\ ,\=X:!:':L/:::..::\Ml5i'.'. '• ::::" '/ ••:.:,::;:•:,·,,··. /iX:hi?':./Y,J•:< :,:,-:;;; ,:,,: l6't8R1);t;,t:-::::,;g:;:>''!i' ,LH''6f86'h<:Li!:c ,:;,.,,';:;o:==:,-~, 

55 M16 X 6.86 6.86 o 0 
/5'sf ;'fj/ix )iJ,:::/iM1:1\t·· .. ·.••· •.::::< !if,,.: , ... ,, ,·.::. , "·· ,x< -r ,;·;-::•· 0aiaa1°Ag:rn)c<:i:'Y ;,/ft1e(fo:J{-li :)l!?i'c,,,,,..,,"1 ..... , ... 

57 M18 X 6.86 6.86 0 0 
!;i5BfJ ':fft:tl,::/t'1(i:'.Md9?J{i:/i{(;,;& ·•··,.·: ;,2, .. ,, CrX':''',',•,•,••,:::;,: .. ,::•,<cf;:::·•·':,i:i'tJ5fg5\%fin\;;u,fHtlt: :;;;0/6'!861'/tj , .. · · =·::;\ ii')I ,,,;;,.,•.c::.'.,,,..?=:o;se, .. ;; 

59 M20 X 6.86 6.86 o O 
mt/5o)t f?cv?:::1::ttv12w1;::,::;tc;:.,,;1c.Y, .· r.,; ·r·: : >>>~(,?:>.,, ... •::·· .· i:.X z:n?:, ,y, iI6rasmf!l3::trrrn5: =.:-riit6fs'Bttfr' , r0;;,f:o;:,,:i;'r,/'' 1,%·'"'';,,0:s><,1,r 

61 M22 X 6.86 6.86 0 0 
J¥2i:\l '{fi(';f;;:=;:f,f';$;;jg3);.Ldi~t\'';)'; ,,·.: ,;,;:: •;r:.=;:;,,;;;ccf[ •.. · .. , l't·t?'.';'(;:··:,:,;01 .• ,,, :'[f!Jt6[86'}){1rf ,,,,,,, ···" '"' ,, 
63 M24 X 6.86 6.86 0 0 

~IBW# '.f,7i;;,i'/\t::i.?El{Mz5;~p,r;;:;.n¼t//; ';.:'''I0/f,?\\··,;•·,.,,, .. :.··'·'''' ·::::' '.Al/i:i(\'i'./i:'./:t{6!'861t/}::!JiJtttr~Mf! W½ill!f318/itifft{ iJ~;titn?&\i@ l~}:t\]1:@lf~i,fifrf,;;} 
65 M26 X . 6.86 6.86 0 0 

:;f,135:t ttftt:.:1J;t\i~M2i:tNJJ:nrtJ} !;i!i:i,'\;!.W•.:::t;xtti?!');fitt:,i):. ?:n:':;-;·,:·;{'.:\,f;6/S1fHDit/f.ifu'.j/l'.~:t: %tIH6186f:i\J1f %',;?;ic[}'fi?f 
67 M28 X 6.86 6.86 0 0 

!f68i:ti r%1s,.;,:0
;; s=,',·. • "'"~~;; :f\<;>:, "'''' :,,, ·"'" .... ·,. ·. ,.._,ar,,,,;;,,". ,Ji:=r {?:;,/;/.,:,:./ii!6'§8St?:l:iiir'{1iht\iE\ t:tJ~f&g~~~ '' 

69 M30 X 6.86 6.86 0 0 
ht.otil f1t:tc:1:.:f,'i::::'}iM@W\tt:•:;,:;Pfi'iSl: ,·, ·"'·'',., ··•.;s:?•'''":''0: t'.:,t\\-:/J;:::i'\6186:~J#;/!?fU\:·;:)';i Ji!?ff!ita'GTLt.\\i ,,,,., ·• ,,,.,,,,", %1iifi¥.otilt%:Wt 

71 M32 X 6.86 6.86 0 0 
1i'i2fri :5;:Jijt'(1fftX:if MR3'§L!'tK\\t;:f;tJ; fii/;?i\:/f'/ ,.·· · ,.,... '::f?''·•E ;g:/1 ?/::-,i?":ff6f8fitiJ°f J,Wicttmk!iJ ?tt::i113'fstS't!1ff.i •f!i!}[f0Jllil/-0Ri'J ~llit.iiii\!Jj/.'J];=tl~t't. 

73 M34 X 6.86 6.86 0 0 
:@74~} ~it;~~;,;;~~1)l.A'Ul\if3°5~1':i'.:':~/f;';:\~j;;~~'. ·•: ~; ,, ~;;; .~.· ;y,; . ,, ?.;,~:::;: {''/'{ ,fa{;6m6~?.~t}1£:'?i~%ti,'.:Ss '':;'-#l!:6~86•~?&\ft ;,H:f{.~.:,;;{.Of\~~~Nd Bf:#ti#rO~'JJ{~Afi?.h 

75 M36 X 6.86 6.86 0 0 
11raeft ir,m¥fr,1rrr:iJ1MattttR}ii?iiJ?;::i i!i/;?%f~:::.;,,=.:v.:rt::,;,;)x'.~,'i,R' i:':~:t'.r:>:r:.:;r0m6;,fr,tJ.i\'fW?!/·=j tit1£t1'aijt'.tit.i{ 1ti~1Pio';,J,t!Hlf~ ttr~~;'.1J>t1$.fitt1 

77 M41 X 6.86 6.86 0 0 
?''il:iFci ~!~i~t~f1:,;;:iJ'.'tfMa2;·;::~:;0~WiiI!fi~=fJj ·:·::,,';;~t.tT"',·,;), er: ;y;•:~0:=iS:f;!:,;i¼ffL~618ffiil(;g,,~J:t¾°'fi~t ':)t;!E't6'IB&iif.;;f!i .:,::.~bh.:0:,:1:W\; 

79 M43 X 6.86 6.86 0 0 
;\}a0?1 ;t.&itr:faJ:tjti)ti;;44:!z;:\iltt::!t:1)/i .,,, ''"" ,0.?' . ..:· ,.~ ,,,,, tt;i,;;;;·,r11<tt6'l86Wi.\tt\W;:Es1l~~tt Utt@6iamti1~; f"f~ttlo'.ffi:w1fi 

81 M45 X 6.86 6.86 0 0 
f:Bl:fi tit%L?L?,Jtfli146i Yi '.:U;:), !,'''· ·:;., . •~;;;/:;?H,:·tt, ·:;::-:,,:;: :· t\<\'6(8iit1(¥:\tfrlYAf J:B.-iffffi'861'.¥ff:h !tl{#:l}iW?,~m tttt£tEhii/,f1 

83 M49 X 6.86 6.86 0 0 

RISA-3O Version 5.0d [C:\RISA5\untitled.r3d] Page 19 

AS-172 



Attachment 4 
DMJMH&N 

RPP-24544 REV Id 

Calculation #145579-B.,CA-023 Rev 1 
DBVS OGTS Bypass 

Member Distributed Loads {BLC 3 : SEISMIC XJ {ContinuedJ 

Page 20 of 94 

Member Label Direction St::irt Maanitudenb/fl denl End Maanitu ... Start Localio ... End Lor.:iHon ... 
a4-·:· ·.·---- ·_··.=:,_.·M50··1=··"·· · .. ,_. ·-=: ·,_·-<,=:•x.::·,·.'= ·-·--- .... ,6·:8ff':--- -···_;-5:a6:·_.·· · , ·er ·-_--·-:·:'·.,:_o·: -,_,•:·· 

85 M51 X 6.86 6.86 0 O 
.-,.86:; -_· ·_··.·:-:',,· .. • M54t:•;-_ · : ··=·:" ,=,,)(._.-·.·.:···:c- =- · -= -- -='- ·-·6:86/';:··· ·:c·i ; _ _. -=-,•.:,6'."86':: ··:· ·· :> o,.. ·,, .. _._ · .. . :_ ",o:· .. 
87 M55 X 6.86 6.86 . 0 0 

3:ai:f· ·.:-::-.'<_.-,,··.·.':a· Msif?:'/T• · :;;:_/i\?xr::.- .:? - _._.,~,, I ::e•· ·:·-. ·.• ~<\6:'86::i':·.:-: ,>.t ·: <C'.:Ei:86;-'- -'- · ~_:': -_::o•,::_--. =: • r:,·:,=--::·o:: ... 
89 M59 X 6.86 6.86 0 0 

;:,gtF. :fi:ol/)'=.\,:-;_,,;.Mao.F';t·'; i•.•· •:::.,, n::.,p:::;-,.:J/X{i:'::ir·A{/_ iiY:/,•.n:.{fJl6''.B6\;'.f=• ;;;;;;:r;1:,,) ;:-0:\\1fa6'i"=0: •\:i-'i';o;,:\':J=t <VJa/tF'.-,,},: 
91 M61 X 6.86 6.86 0 0 

/lgj2':'' :i(;''.;:'-:':/F"''..,-i,M62Y':•·:,: '' ·<: :f' ;,;::•-·•:'!)C'••·::,:; ·:xr,:_ :i'"'/·:/':.';=':'.W6T86/\:·. ·,r):?''.• /,?Hf86:'.'" ... ':'. o:-'."/,: .. :- ,'_.:_;''.:".d'':<.'c} 
93 M63 X 6.86 6.86 0 0 

)94:;f • ;=·)Ctit _::,,: M64(J // · .,,,.,,.. · ·:, i)/;,_.:· ::\!;)(f.',\\~ :,TC::ct, = ;;?;.:;::.':.·;;:y,;::f(5f a6~ff. · ,; /-,';:t;WJ ':-;'.O'k6¥aatf : ·' :·:!'.('.•Qi;(O: b: !.>\:Li()'./(:/{ 
95 M65 X 6.86 6.86 0 0 

/96:11 t;\:(';,:!-/:?1:J.MBtf§':.:::,'.:;.,, /'Af •· .. · ' " --~, .... ;::/;;;:; tH· ·'tf i-!,.,::)}{iVBt136ilttU/';£i/{:: './::\ili'6f86;;; (' Ii: Ji'/, ffi/,':T, !;JVi,A'cF<.•.t:/ 
97 M67 X 6.86 6.86 0 0 

;:;:!)3)! !.')~t?i=H/:?J~Mvot:;1'.;/;:·:'l,// :.,jc )\{l;{/)5;)(',tJ/}Ttrx•,, /iY·•:'if}i<fX6i86i!:S:J\!ffWA'i' :J:.':'.(:ifaM:~} (:(i;3:(j/()J5 \?'.f;(ff;\'.,';)\ 
99 M71 X 6.86 6.86 0 0 

/f00.i• Y;/i:;,~:i/i:: / 0:r&,,t:?it''i::r·.•:C>/,.,::,i -i'i ,;_"_,;,,,,.,, 'Xi\:':ifr;;;r:;:.r\, /i?•··.•-•:.iJii·,:;T>f6fB6lfic,;;''VtLd% ffolafa5:;J•'·:\~ l:•;,;/tor;·:::::":t :]'.ii?HiJ.J£,;;,\{ 
101 M73 X 6.86 6.86 0 0 

\f02'i' ifif!irfiH::'.?{JUMta'?:0J>:::/if;:? :;',. •''•'"•' ·<i· ;-.fi'/ )'},,'/;·thii1:'6¥86'tft;;,/tl:~z::r;c, fi:i:f};6f86'Jr,•i; H:'.t-i''·•·Yo:}i:'ti?"• '.?it'.Acf:,'ifJc; 
103 . M7"5 . . X . . _ . 6.86 6,86 _ 0 0 

if.10:W' '.Ui)FS\)c:\\'1tf7,:5:;;:;• ::c•:lii(' .,:;;5;;:;:;· · 'P''•'' ;:,: ,:><''.{\::,. ;:;}:::::'i.•>\('.>lit86f( =.<}:{)/; , /;];.}(:it86< '-1'; ::::•:,:to/t'',i: }/ ,to:: ;;;;:>;,. 
105 M77 X 6.86 6.86 0 0 

· {106' )[;fl)';/:H:~A;trvi1fa\:-:'·:';I7c:i:?/' >t:,?/,\'i\if::.;\x<f.,::.,-.,,\:i:C: :•·•t:: .. -.• ,":/;;':';'i6:T86/i{\(,\'::};:: t;,_;,::Jf5}8(f:://': <:.;:,;·-=:ov-•:j}liL{•,?nP:/'6 
107 M79 X 6.86 6.86 0 0 

>'i'tOBi" ;t(,fg@,;/~\/MBO'f:i1;)':J:<rxt:\ (,?t/t'i';NfIS(t:tt;:,''{{ ' ?'Xi ••=;;2:"/Xi6186!i?l;•,>itf// ih/4f86i:'\::::c .-.,,. •·-. _,,. ' , ,,-,;•:. ,c,·1;. ,.·:: ·' 
109 M82 X 6.86 6.86 0 0 

it-Htb'l iit/;\'.,:;U=Xif\ro134½t:J'.1t::tTI (,fi,\ .,.:, ..... · ·, :".i::''1/S IC:\\:;,,,,:co=, '"''·RRft:t: :<t;•S>' ;<PG6f86'f;>: :'tt/a.:dtf?\1 //:Yt'Oif.=/)?'. 
111 M85 X 6.86 6.86 O 0 

'fffl/21 :i<tH?i:\'?:i:MsB·"!iJ:;>t:,,r·<< ;:;p: /\:\E'.'HX:.di ·iii,:,;:;;:'. ::: ,. ·:t:·,:i?\6{861:);'./:C.<'?/ + t):"t6!86:\f.:'> i:) '(;:!Of:\/\i ;t!;(i:'\d:\)Xi( · 
113 M88 X 6.86 6.86 0 0 

'd\1'W\ !fi.f·'.f/1:FS:>:'),:N.ifgi})•:/J>?-'/\l,:':''\,/i:At@)<tt'\;,:,'./t:; '.:\,· '·_.,')F':Yl6i'86}(H:P<ii{il"': ?Yf-{!6¥86\'/'. li;t·:::'1.0::,-,?\· r:y::,,:;o?:c _., .. 
115 M96 X 6.86 6.86 0 0 

i1:t~tlf@t=: ;,).!\[f:tk!;.•Ntgzf ;:'.'.;•[C',;;/;:;fc:':1 i'f;;::,;.,;:V;iii.:\IX"i'2--;At'.•s'i/,c::•= ,·::·•·:•:;.,;;>;,,••;;ut;t:faa·It?t.t;·1iif{;\: t:·t1tJ618'i:F!.= 1
'/ ',;',/':;)o ,,,., ';;_ i:,j/1).:<t;o;,;t: }: 

117 M94 X 6.86 6.86 0 0 
:ii1'8\ !.ViJ;1}'/if%.'1/M8¥.Z:/'//,::tl'f/'{i ,''e. . .. t·/:. ';''/Jt'f?fi\ i\/?·'".•:/t/rttt'6:T:Y'ttt::'.\t:::•'~1t;< .,,,yt:;J(ff::'''Xt' ?:''fF;'(j,;:;;J,'J:'t:J ,,.,,,-,,,,,o:·;:'2i~=t;.'. 

Member Distributed Loads {BLC 4 : SEISMIC ZJ 
Member Label Direction Start Maaniludellb/ft d<>nl End Maanilu .. Start Locatin .. End Lor,:;ition .. 

1 M52 Z ?? 22 0 0 
m,2-1g t1£=,lI®rrt:Ift£rv,91fiif1lJfirt<ift1!t1, \H::r::,, ,. ,;, c.i", , .. ,;, .. ·:"' ... .. zz: ,,.,;;,,_,,;,;;:-,~,,n::, M:i,f:'.tf&2-2J:~1J1:: .,,;;,:c,,, );':{{P1o{t:t;i;t 

3 M92 Z ?? 22 o 0 
,~t4't; ?:;i,,,tti:;m•ith'f,M93".irdctt,J.Hl}1,,,,, ,,, ,,_;,•,,,: .. ••·-· .,,;;;rt +i!Et;22tL,Nt '?:4?id'i>::?t~ W:i:!K' '~ol':::-'.:'Ii 

5 M119 Z 12.37 12.37 0 0 
ft~@{ /~fuft~{l.'1;!1MWita'.-::;'X');:\t}J.i:~;;ji 'Ii,f~!?}RiJ~:JiZ'i"'' "''';F'';,;:,-· ·,;{;(/?;-~';:ii:l:ii2till{i't}';fi~?ri'i{ :f;i!{f2Da1:tJ.}r <:'f{'j!i)i;}·: .. _.,-, ,,,,, .::,,.· ,,,.:;; 

7 M117 Z 12.37 12.37 O 0 
irnsf,f i1i~t.if£~fif,:J.fM'.1!if.6))1'iJ,/g't}£ff'.:;; ·;:,: :-,-,.,,,,,:,ii\f\j: ift:i ;;1;t:\:VJJ.1'2}31:Wa~;\t\/;Wf iit:;1=2~~7:Jt• :rwN,;¥iOW,fff::'- ti!'.~ttitobii:!'.i;! 

9 M115 Z 12.37 12.37 0 0 
ifM:0m :Jlr¥lrr¼t?i~rli:f.~M~i!t'A.s*t1;iifi,;:;::t1.(t'.1 ~.,,.~ ,,,,,,.,,;11s~;1~;: ,, ftt'.t'.:i~g,:f!f·'f2:s1W~Jp,;,.\c.:icff fi) !r;;fJt:21J3:7;t,fA ~titJJi:o?it: /i'lfi "''" .· .,, 

11 M110 Z 12.37 12.37 o 0 
trtem imt%'~11~1wmf:\Nk'f1;,:Witntfittit,~1;:~ '"•'""''"". 1::tr?/,:i?nmrrf~\{tt::!'ifrt<t1;t1:r.;r t1;ft,r1rtt1:t::01.' @ttttto::f!:';f@ i~irB,t;owi/,;;f;. 
13 M112 Z 12.37 12.37 0 0 

}~~it':¥ ,~tsMW:ii:1fft:;,:iro,;1;;1;3':1li=ii1S~Wu~,;:,f!.J~ ,,·,=~··""'""'' tf~q~t?:Jf~~~~1.;1·2~at;1.ti±.W[t::'f/lttu1t:rn J~m::m~~a•,,s\it'.! ~w,~~t'i'~oifr::6&~~ :t+\\;i','i;ro:;1·~-'i)V 
15 M1 Z 9.71 9.71 O 0 

.:¾1'ff\'i t'.~"'fe;;:;;p'=','c.<i1;M2:r~"'~:1f''*~{zit"''r'.f ":.~.,. r~,,~,it•:(:t,J~Alti\'!'lii'Mi::;¼{{:',_i~~~"~t.;,~li~ ft::)~Br:C,1~Sjifa ~,1:tf(ii?.i.0'~~:.•,:0,,~ ~f4~•':itioi{;c~5!~1~ 
17 M3 Z 9.71 9.71 0 0 

;\!'4,8'.~ t~t~i[~,:;;;:;:~,~¢~,M~'t:i;\'';IVr.d.ffjc?Xi '.@'·4:J~B&J;t:'.;~pZ',S~i~MrH~r;')'!i.'J \;f';S~;=<•[~>i!-"$,'.,;{9~j'iji;'~~y,:;:'._@~j_;:,;, ~f,°~\c'.9r74>'.!:,@:! c- ,,:u ,.-· :.''i;f:;t '.:!~Y>•~0B,~;:c'.'':'i 
19 M56 Z 9.71 9.71 0 0 

;r~m;;; 'jJ/If,ff~0i{i'tr~Niffr7efftfUg:r;,r,1: ., ,.. Us:,: ;:.:;;:;;:;,~.;. LI'C,?//;'.;;i)g'iPf:fik?:I,ti;:/bi@ '/ib~§f%if7Z2'. ,'.)/·:/Ao::~,,,]~'.{ ji{;'{'fi@'Mi'.1:/;i' 
21 M68 Z 9.71 9.71 0 0 
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. Member Distributed Loads (BLC 4 : SEISMIC Z) (Continued) 

Page 21 of 94 

Member label Direction Start Maanitudeflb/ft deal End Mannitu .. Start localio .. End location ... 
22 · M69:• · ·. · ·., ·<: ·.z' ··. · ... g_7f ::··>:.:a·:·,··:··: ·'· '-9:7f•:•.""· ,,.-, .... ,:,·.o:: :.:.· ·'. ·,:;:,.~:>o;::?/.'·:-
23 M95 Z 9.71 9.71 0 O 

"24 •· . M93A ·" '.z·: .•:·:·. •.'· ,.. .. .. . ,.,,:.,··.:.,-:)gitf·:;•:,,:::,::;:, >:: .. ,-,.:',9':71./.' ·. :, : . i•Q<· .. : .. ··"°·,<,jf,::.:·c< 
25 M108 Z 9.71 9.71 0 0 

.·25' .: ····· < ·M101t· t<:·tf·''.? +:-' 1 ·J:=: ' :;:· 3.9\1:1\Y,>c ,·,://_c:.: \i;9,·1f:• ::,:'.:'·;',.,cf(·::,. ·1>-+.,'di-'?U 
. 27. M106 Z 9.71 9.71 0 0 
:::28i: ,:::,; ,:;: '/-D/; M1:05/ ·. :-: .: : :_·_ ·: ,:· :·- .;-:,· ?;'/ftz+/;f,)':,:/ :_ /(i ? ,7f, (;flf~7,ff1ttYt}?\"c' s•i/;C9i%Wi~? .)·:Vi.to\:.+<< :;'.iJ1;,:f(j)Hi??t 
29 M104 Z 9.71 9.71 O 0 

. ::3()"': ":,: i :-;,,· ', .<-::::'ji)j 1631-t'•'· ·, · ,; '= '';'.: :: · ::;,, /).: z.-:.;/' ::.::::;; '.;' . ii'<-:::,;.c,'<'. Zg\7,fr'.·?/i\::_r:,:;;, \: j:\,:;',:'g:t1c:-\/ _:.i:;;//'.o:',h/ "..,; ',,i{:i':-::p;(j';j';;''.'/:7: 
31 M102 Z 9.71 9.71 0 O 

ij2:C:i :: -?::..:. <·M1 CHA-;<< · .,·;',,, ,/)::,, ~.:/?( tf':')\'i :/2:0:: ',:t:·:, :?i:'J/(j§fftf!\:i;\\Xi,.fi\o:;L\ \iJ{g'.;tJW?}i :,:f>Ho\F/"A /?D%tiofffi}}i} 
33 M100A Z 9.71 9.71 O O 

<3'4'/ :,· ;·:, . . ,. ,., •.M99A:'?/'•· ,,;c:\:1·,•:'J.\ ... ., ·'"' >t":·.'· +4/·\/;,;•i9'.ff.k\.i/1FJ{t;;,tir ifi/9'.·o/;ft:Y:f ~ik>''':iTO't(I_:ff t;\~•JDiof?k'?i 
35 M98A Z 9.71 9.71 0 O 

/16·;;, ;,:,·:/,\ ;J.:M97Jf'·-::: ·' ·••·'·,t:'l·'1 t.c:::,r:rt>'·'" "'::"'.;· :.,::.r;;;; /;;'·1t'·r:;:(i\fgl%1ii':{;!/1'4.'f;t)ii ;;;::iH§l7:h;;t;it( ;;::t•rJU!<¥t:::'ttl: :tM!Jci,~%'.'i?lI-
37 M96A Z 9.71 9.71 0 O 

t.3at 1 >,;··, .. ,. -, :, M9 t <.: : ::•· . " i > /1t::t:§//zV'Y . ,. ,;·\:• r1.;:;::t:,r:t,tdt~;:;;,<t;;:;ntt=;tt1 :i:/£f1ts'thr:t ;;1&,t=Ji&;f'.;;;}f[! rnft~!&:foit%t;::ti 
39 M83 Z 7.5 7.5 0 O 

:"Jfi'.i ;;:,;;:!;'; ,: ;:'}:'-{,M98''i:z:,':/ ;:,:,,,,< l'U'V:,,;;;:c,sgz,;/ ,~;<< -· .,... '' }:c;JJ ,.-,:c:,:< ,, • .... ?ftI\t5}/8F f:?%;fjj~}tfftE '.\lt?tY'lfctI'.)l"i 
41 M99 Z 7.5 7.5 O O 

\42!i: '· <L, :\ -:, •M1 OtfY, ,, ·'\, ,;: //T ,: :}::J;I,<:-:z,/i''.}5i:::O\ · ;o<< ft'.ec't? "' .. >':'J:?{?t~ n!FU1ij5;/J\lWl/;Ti:!tbft:'lt,, T/f,:-;i~foiH't:\¥{,J 
43 M101 Z 7.5 7.5 0 0 

\;44/ S,')', ::,, : ,';,_, M95NV -;i :':: :;,{/ ·' :L;;.:':):'jtf;j;>•P/t/rA} '::?ii'\;':.:;; - i'.J,>j\;:]:/ii:'I 4;;,/;;GtHt,ifc(i:W ;'i!j)@ff(}';!)\f,';i'( :f':'f:li'(!'.r}k1J~,t 
45 M5 Z 6.86 6.86 0 O 

ii46(;; <0:·;;));'> ', .. ·:,r.;:Ma->::·c,: >:r::'/f::/:'.(/;i/:Z{ii,:'lqc:::;:,;,t f;:tc:rg·;;,:;{6f86\:'c\'}\'.\;r!;>c',fi ;':ii#f6f86Ilblt ]\,I(fr:teo!Wfi;i %:f:r?'Jr.Oifii/i\ri 
47 M7 7. 6.86 6.86 0 0 

t41f? ?//;:,•\<·'''M8''.•.i'i,;•,,:·'.:':>L 1/(?5''":J.'.Xtz!f)i:;::,t{,;i, -::',:fa.·:,':j,;jf/;6t86b?::},)i:ttC) X\I:'.6f86hi}f ;;-/;Jt:ott\':<? :iWfftt?O!f:tJ;!;fl 
49 M10 Z 6.86 6.86 O O : ·so? ·t/i;) :'}}0:M,1+0,:•- :, •• :,.,; :, t 'i'):::< ;t:e, , ' ~:t -,H':\V •Cf_:;}t':(:i:/Jr6}86:Wi'.\:J).i/):'.::ft rnHt1fB&?.tX} i.(J;(;:f(tf;s:{,;i, ,:;>;;;{(!{01,t!,}j{:1 
51 M12 Z 6.86 6.86 o o 

i/52? ii t'::r/>'.//'M1·3<<:::,.:.,:::,; :.?{i/)J!H,%t,:?9f7Xt.t ;;::;;:jr;;;f/?ft'6i86;)Vi/i::itt:?'\ /\.,tl~fa6'J?H .·.-,a,• '"' ,,,:._;; :'i/!;20;~;;1\f::1 
53 M14 Z 6.86 6.86 0 0 

054/ri ~/::/',;\i.·•/•.iitvM=srx,,;,;,,:,, .. ;:,'.,',\ :;:::/· .·· _., "··~.,,~?ki/t?> ,;;r:/'(Nifrc1ii6t86(:Vio(iiW?t 1'!Ut:'6r~lft'f'.H ... , .. ,.,.,C...,".,~,,, ,\tf!ff'N@:iil21\:: 
55 M16 Z 6.86 6.86 O 0 

~t§'Bt,i ·,t,::if•/:r::;<:";Wl/1,i,//.':?•->:+:?:, ,•••;:::f\JnJt\tiz,\W{''•'.,,:<•'"2• !fJ'ff\})0'.'~",t61aBt\:i.!?t;{J1iifJ ;;c}~;fii(aB1ms t}th~trutf:Jrtr :2(0.ttrr01:r0tsw 
57 M18 Z 6.86 6.86 O O 

::;:sat t;f/':;/::i\'iM-l9':•,/,. ::;·:/>\ :'.'0JJ::YC::/,-:;.t''::•:, ,., ..• , "d';'/i/l,U(;<f6½~5}V(;;':;i/;t-:\i f;;:,:;J5fa&:1j@}il~ii~ofi0D/ &?lRi ,.,_,,,,,,,,,,t: 
59 M20 Z 6.86 6.86 0 0 

f:'6fl\f:t iif1t".:\f\2i~Hvl2'#<t:/\:/);'i/M: '"''"''' .. , >Lfj • t'Jifi~';ili1tttt6l'861EHt0f}t111i;; j;fJlt5I86'.4\~Ji t#tf;fifO'tfit{f;: fMf'fttot:tfli'f® 
61 M22 Z 6.86 6.86 0 O 

:lf629 )1¥fi/:-i:·/A•tM23X;;; '•t:/; :;:!~% ,:;,:,,:,e:,< ,l/''f1~m'. l!fH*-:tt:'%;fg;l'5fsi<i?JJ;Nif~~rtJ!\':f: ilf(;f6f861'.@/i;I ¥1l'tmiti~tri?J~ ~B~E!f'@1;'.tt~~~ 
63 · M24 z. 6.86 6.86 0 0 

J:[i:%1-t:~ :;~',V}: •_\;~:,,~\:M25'::"}:/p.:,,: A;,:\;,: ,,;;,:;;;;~•;,,,. ,,,,. '''""''"" ~;'.;W\t'":\'l:1?~~6¥86''%:'"'l;:';1'):""H!Yl.' t~:!;~;J6t86R~'X''. IT!i/:l\~o'l~&'if~t:: ±'iEf~HJ'§ft&{f,;~ 
65 M26 Z 6.86 6.86 0 0 

.ffaB'-1,; :s/;,~;0/::;:.,,,:'trt1tif:'X',•'0·+;;,'.':<t' <:tfiWttJ:~;;;:"-z1tu::;J:,i1,H :-¥:ttlt2~;,rt1Ea1aEii1f1.t}if.;5rt1WMft ;,1r;?a1alit!tr~ ffi:1ti%fo.tt\i~t~ 1r-Xs¥m'01~0;1iJ 
67 M28 Z 6.86 6.86 0 o 

;':r€fs'¼' <,.,;;,,-;r,::,:--+<rvi29';;,:,,.,;,.;:::,r\,1 •nfttsltrI.k?J,;Z\,\'~i'.:~r;?":t\\l't ,sti::filfiiiftJti6f813ft:,ti"!1J:'t{:tJ+• fti'rs1l:f6'1i~J illi/Wtw.o}r~?lrt&~ t}if,1:i.aiJii!ft?.t~ 
69 M30 Z 6.86 6.86 0 0 

•lf?-01!~ tIJft:.t'D.'}:l'(if3f,',i!,', ·:}'.:;;'.dd '" , · . . __ ,; '" ';}~\j:,"J:1f~lrd'2K::;f6mti:,frri!}Wiftlt~t~ ll{{:;46']81:f'-"if:ti,l Ifi1¾ft:i\o'fr¥.::t{f; ;)}J:~§if~H.#idJl 
71 M32 Z 6.86 6.86 O 6 

Z1t2:~; 0.·,:;::frI;;,_:,;;;;::·::rv,33:,,,:[;':•:~;;;•.;;:::~,:;;~ ;g;\';;:l;;:f;J%tz.;;'Sf-it'.;;;;,,''.,'.U~~ f~,;~~1l'?~t;~f,;li;t6'~86~;;,:~~:::·~-g,r;:;;i~::: :;}J;;i:6~86'.~I;,~ ;;:.;t;;~:;11a:~~;;;;:;;~; •?i~t~~;e:'.0:i'.ZS 
73 M34 Z 6.86 6.86 0 0 

,~}74:''.'. ~t:·:'.'.';;'.:r:.; ;~'.:,~ ;tv,'35;:;,7~:~~."~;-:;;,t~:J: ic,.0h~;}:,_,,,, i>3l:~;;,;: ~'.~,rt'.~t::,;J}:~~6IB6~~'. ;~:;!1_•;:'.t~:'.;; t;:~t,:frf ad';I~..i~~ ~t/(;;(lf;~~;:;~@t' ~;rg;:;;,.eI~~;;;;~fo'; 
75 M36 Z 6.86 6.86 0 0 

.ilia¾'! JWtJlf'Y:%fift&137)'.;t:!l?::Jg imtN;?{tiiil::~61'86:i'td}{{~fr!fffj r.}f!t6'f86¥!£=Jtt ~1fJ:i!,ij;(11[!1Jta-ill'J {'@JJ.;I{©%tt'.\{~ 
77 M41 Z 6.86 6.86 0 0 

{!iilB~ :tFsr;:.,tr,\;;?,r·,r&,~2>':'f:fLi/(ir?; ;J'.:;{~.;f;{t};z.;]iz_Wi;1/\'i~l~;:fff,{ :'J'fi.f\i:rf%fi:;:~j6186i?.:fi:irl!/:f1tJ;i; ijj\ilV6{8Bff,;:}i ;eiJ:@'ttiih'i.l:Wm\j ESJZ.Jl?ffifift'U\J;f. 
79 M43 7 - 6.86 6.86 O 0 

't~ao.i!i it//:,;;'fi:::'Yi;,fVii!:4PS\,._:;;'t'/?1 "," .. ,,,:,,,,. ..,,,. ~~ikt~'ii't\f''~'.16l8tftt~ttU;-i'::f!ii t?,fi?6i'B6i>£ii J$;::l\i:l.ro:ttrt11 "M?)lf.kt6f,l\it@ 
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Member Label Direction Start Mannitudeflb/ft deal End Maanilu .. Start Locatio .. End Location ... 
81 M45 Z 6.86 6.86 0 O 

·.'.a2 · ''"< · ·' ···.; :· M46 .. · ,_. .., · .:: .. ,z·/·--.:--.= :''/. •6,a\3' :: ::,,- '. ,,.-.=: · .. ~?£t8e·r.-;, ·.:, .. : '/o:=.-·.,::, '.··· . .-Jo<:,:> 
83 M49 Z 6.86 6.86 0 0 

;.a4·· · .. · -·· ·· M5d-i:--:'·<:·: : :: ,. -~. ... . ~;:z ·;,, ·0 ··:-'.'-": ·6.86·;··. :.·:.;:.:.· .· "'.:::6.86i'·'·r: ·.:-. ·0: ·.a--:..;__:,-·.·'. :.i.:·o::·.:,.·. "' 
85 . M51 Z 6.86 6.86 0 O 

f 8t3::. i?.';i_./:.:.:.::,:, · M54/', .. • •i.; .. ,,,.; ':. ·:.: ,.c··--.; .;,~zs\;,<,?;: · '.:/ //'" ,,.i<·" ':-'6';8{fi!,:/'.;;" :,;,/ /i:';i:t:Bffi,'~' k=-:'-"·: :'Cf:/\:-/'"/.,, ,?!Q':''i::,,:-,,. 

87 M55 · · Z 6.86 6.86 0 0 
( RB/ ;;,, /;,<,; '.Ft Ms1f>-- ·\': .'."/, :· ·,,::'./, .:: ;,--,,,::,::;;;zr:s :.;~;.(t(tf f} ' 'L · ";/6:BBt : / <.'::' :ir:i: i;f',:;if8B)li(: ·s;:; : : ,',(5\i;''/:, '.'.:';'.,:\'.';:()0/\::'.;:: 
89 M59 Z 6.86 6.86 0 O 

.=.~go: f\'; .. · ,=i·'-t:.,;,,:.Ma0:'·,,,>· .,-- ':, '-'-''-' :.:· .- / .,:•<-'iz:=c'i:-i':t:::it;:, ,::::;::-., · \'(;::·/5·!a£f-::-':??'.:'<·:·/' /)ci6\B6d~1:fi :--,,,., •dr./.'.:! >.1;,;rfo:<.,.:;,:\; 
91 M61 Z 6.86 6.86 0 0 

. l921r: H<J}"'\:'!=i:\/!M/3:f:;;.i_,;cy·.'._;;::.:<; C\l://::;;;::{tz)),if\f./:> H?/':;1/J;,;)}t'si:i"'.ff:{ff/t'\: i:{\li6!86f!ii,J rt:Y'.JO\D.t',',.' Hff'.:\fa/J.of/;.;f;'}': 
93 M63 Z 6.86 6.86 o 0 

· ff94~/ -;;,\:i;C{?o:::'\MBM\/:,/;:;;\'?+1·,:.:,:::;;,:;,:._=::,····""':.'=' ·/•·:':c:,·-·x t±?,;/'/ittfi'.i:Ei36diJi?¥::f:iJ; t:\!6}8tf?(/ ,. :,. ···· ,,1;s,: .1\:&;f!i,;fE'J':it:, 
95 M65 Z 6.86 6.86 O 0 

Jga;r :f ::::er:t}\\ s,,·:·Ma6'/;,,t:f ;;• :,;;;: f,,,·i:r._: ;:=:,;-.e;;;:7::zi,;,,;~/tf< \L:/;'e'}i,:·,;;;e:sB;h\'/'.'.'b :,:\;: r+ttf /36'.'?\, '.f');;A'ib'/i?ft ,.,:;:•;·,=;;;tot}if\, 
97 M67 Z 6.86 6.86 0 0 

m:raF ?;W.XU?F·,t.:trvit0'?/1?'\/j'.n,;1 ?? ··'·' ., ... ,-z:, 'N,,L::c,;:c,,,,: f;iJt:):f,iY'~F:JtfB6'\f/:tdL:< ,'./-!'.'.6'.86i\,) :t%?fotr;;-;;,;; C:i:Xilifdt)'.,ffo 
99 M71 Z 6.86 6.86 0 0 

Mooe t::')c<\t??l'v172f!f;r·::=,;;:=r:r· f'.,, .• '.•::·);-::•;::\7.:-:,-.·• ... ,, ·•• 1!1/\/\::: /6/86i!",:vqc/:;t/:. ·.:/.>:6:86ifff/ :'-N/,)(Ji)''.i?'.- ,,,,,,;:t ,,:,-:t,\:' 
101 M73 Z 6.86 6.86 o O 

}[02? =:}\'/:,;'.i\:)'~i'.£{11'74(/\/'i:·'di/B; :;'(,.;:;;':;;,, .. c'J;z'8?''h,,:,_,:;.,,,, i;:C:/;(!\)';/;}6Y8i)Z\ }"ff'\)\ ;ii/j:}6}8ffrj{J: i\, .. :'XIL.•, .. ,,,,, ,,;,:c'}Jiii,,··,·£/ 
103 M75 Z 6.86 6.86 0 0 

?Jo4-, tKtitI;i/:/'iMiif1:r1;;t,\{::'t::' ,,,.".c··--· ,;,,,., •· .... ,"f'~ t'U,(/:it5'6:86f,,,~:s(c:t'::::)} tff,;;5J'a6'{~>il' 't;: ~f'o.tfr::&;t it/trtiotr?1it/ 
105 M77 Z 6.8n 6.86 O 0 

If06\ \f/:)\;}=';;k;i=,tEM.if:8:ii\/\,;';;;l/fr;/ ·'?·•·-::,;:=vft!ii(;ZL ., .. ,,.·.· , .. ,, ... t s:t'·'·'·',·,;,;, ·":•i&:861.\,: '·'''"''''"''••''' i'.c'?{B'i86:St;·:, -. ·•··•?:',,.:'.:-'/' ,, :t\E/§otntt': . 
107 M79 Z 6.86 6.86 0 0 

ffifflif ?t;n..:t:!J:::.J/Nil8bf','\,:Ad':'~?i :?':t'r\J~i/'.,:izttfr'C:\itL? ii/':'):;,;\(cI(l:if86t• ,j,;.;;:, • < a:t /5Js6:/J/ :;'.\;/;Jo:/7\ft .,, ... ,,/i,[,i~;:.;;/? . 
109 M82 Z 6.86 6.86 o 0 

:;;M:ot t? :?'t/.='1tv1alif¼f;.-J/J" =:L:'r ;c, ·:,,c::+·::p;:,;¥ _.,r::,t:ro:rL ibt/; :{/,: :s6:8Bs''N '\,,<>< )>::re;a5t:~/ ··: ... _ -~. ,f\? :rt:.:~;xo:-::1:er 
111 M85 Z 6.86 6.86 o 0 

;;~:.112"'. il'it=::,:,:;;;::;-,. >SiiiMB6:tf '',:/A:·.oc:i ·· .: ::.::· ::- •.•.·•••···:.:;.::,;;,,7.:,tsit:c\i:Vilk> ';;,~':a'''l1c::.,_.,/5;g&•Xc ,·•::::':> ;.'{\6;86:f•:.·;t• •f, -:.•:\JFi'•::i:': "i ,11.•,,.:;:rd},;,·;,:;:,, 
113 M88 Z 6.86 6.86 0 0 

t1111t} iJtt:;t,foYt?j~gol.tttttt:n;;/JL~ t~/1e:se;:/?,;';fztt,J1:i::::•Yt?ft;/:?;irt.<::i;:••?51ai:l'L<Ht-(\·?J: •<:Ptarai'.irtl t:~xtto'':/?~:!:i: ·•-0 ····,,,.,"'''•:•,,,.,. 

115 M96 Z 6.86 6.86 0 O 
tt'.1f6: i,i\}';,;:\)i?:'.f2M97)ft!'.C{'·Vi/tf)1.,,., .... ,c;,.,. ····· <"',''':it'·''· ff\• 1.'t~•;:;;i;i;:•tt6ef86't':ii:C\~fP''i:? ?.••'t~6i86:i'.c'.': ;;:,:c'hi'dE'\tF1,,,,,,.,=ctLt0\sc 
117 . M94 Z 6.RR 6.86 0 0 

f:fif'i1[ rn'iff\:';fiifF!NffiM87;W~('\t\'\i'{f;}:Il Y:t\,, .:::;-;;~··· -,,,;;;;c.,,:t,,."'''" WiE&:tlst~\;;;;.-~-···'' )!tXtP'T::L':i i';{\:H:if//Y .,.',~'YP'.oi{fxiif.J: :;tff,;:,fi,u,;!,,::,,,;,, 

Member Distributed Loads (BLC 5 : THERMAL) 
Memhor Lah0 1 · Diredion Start Mannitudenhlft denl End Maonilu ... Start Lor.:atio.,. End Loca.!Lon~-

1 . M 1 T 900 900 0 0 
1¥2Wl. f.fJ:,Ii;J;.;,;,;;fj;i'vJ2:11:]:'.\}i;:£;:f[;{.ijtf? <,,, """ :., • ft \klt!tWf'iSr);;:gol:iJL(c;Jf-?iilf.r;:::,~ VitJ9b'ot:Si'/\: ?Yfl(:'.86/S!?S'i! t1ntr¥o!i.'ii;i;!id 

3 M3 T 900 900 0 0 
1~4tfrt 'rfti,,':fUit/iJ'.'t@M4t'Ai=:::tt;\:t-SJ!lsWJ :;.;;\:.,,;c,.c ., ... ,,,:"'' . , ?Ji-lrfft~tt!tt;gtJ(g1?/)iS\}:\'J :,i;?1/g(lo,1tt\i? rrt:r??otDAtt jti!ltlo'~!!@(i 
. 5 M5 . T 900 900 0 0 

fiii61~~ ,11f~i:cifi\1N:;t:,%1irot6•!.fm;;:)e;mGiH~'H1~ 1;::,;·:\t•,i·"'"''· .,,,;:-,:8:%:ofi<; ;Vi:1,'~:::fl.;_E:,~:'~•B!=J00:1:1'.;'if?;~]::::!"';{ .~;,:':C;~gd(f'::L''' f,,;::;(,:.~{t''.:)S~'::-i' '~~'.~i~:['ltii~'ih}:%1' 
7 M7 T . 900 900 0 0 

;z~m'£,% ~:;~~;r~::@iGJJrv1a:r;;n.;2,e;;;,,;;;Q .,,.,,,,,d, t*z~Mt:~~$:;:;~,~i:/tg002J;~:;,k{ff;t:1::,?i11~ 0:t·H~~·soo1;11J;;h H"~*2o;\J'::~::fr;,, w;:si~'£'m~~-;lfi~H2; 
9 M9 T 900 900 O 0 

~)ft,Qii,'[ !'1'~;;;,'!;'>:i~~,:;--{~~Mrt:o:!hf:;r:l!i:S'i?i!~~)J; ;J,.l?;'.i::'f;~'};tg;;);i:!~ff&'tii!:~\i;i'?.iiif-'7~ ~~iii2Yk~~?;,i:¥:k4!i&25fi;',;,,,+;,~;ti~;<;;;~ ,t,:'~)2i82ff/fc£}? ••:?;:::~;'0~01:Xfi%:;';) ;'.,j:'.!'i§'fi@~;fjsJ;~': 
11 M11 T 825 825 o 0 

1!1:iiiz11) ;)'@'.:!f):11'fW::i'.{Jrll'jj,1r2gtf}i@!;{l}tflni ttr,S:t/l)1!':zi!ifi\;'ri805iJi!:.iJl0.~-:Cf Pt: :fo'lt!)825ii'iffil i;'.;;;/,,,, .,•,,uiLt,;,;:i; 
13 M13 T 750 750 0 0 

?;i4;?; "'t."f''~?;'=:,~~t'ii<Ait~ft'. Y''';/::/?'.' (?W>t>,"i'.':;ti1;E"'Y:Xrt~ .Z,'0""!".'.f''.''\,"::15b7' :'.'(~'.>':•,-, ; °';;<,'7.5(ieF'i , x,,:·yo:::::·'f'':'. ;t'Utoi!{!'; ;-.c-' 
15 M15 T 750 750 0 0 

:tfc!t:tJw :i1ifJ,/J/,W,i:rofa'6·IIJl):;t:·c,w1t0, ,., ,,.,: ;_;,..,; i:f#frH''stit;,}ti'5otY ;,,;:,}fltrJ:'.ttt t:\@tst-v.:;;;g: i,; L?toi\::Cli:'.if t).ttto,t ;;1}r 
17 M17 T 750 750 0 0 

t{t!atil l~&T?'t&ff-;LE1M.lf alfo,'H'i!t.{)(E;.tfi , " ;;,ff :U ·.· ·, · ''"""''·;,,,,. .,i; /231-,5o't!Jf',; /Xc,:;~;:iLt:{flt rntI"rtt1':tX)i,~S1: 
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Member Lahel Direction Start Magnilude[lb/ft.deg) End M<>nnitu ... Start I ocaHo ... End Location ... 
19 M19 T 750 750 0 O 

··20=· • -':--M20 . 'T•· .. ·· ····- -· :·.-:·t;;;Bts>>•;y:.;:< = ·--6zs{7?n:, .. -·-o)·<c· /:io.',?·: 
21 M21 T 675 675 O 0 

-.:22 '•· · ·. M22 T:=.::.-: ;- ,,_.,,,,. .. ·: · :·;·-;. :'.<615i~.,:,,;::'/·::::.=:': . . i,;•6Vit> · :::o-:·>·Oe. · .<.o:,r,'"··:·. 
23 M23 T 600 600 0 0 

(?\4,? :·.:::-,. ><.:•: . . ;: M14 •·. ... : ·.·::r}- · . ,r==:;/ : . ·\:-rt .f:.~,eoot:!:-'.;J:"'/Y;•:J'/: ;i:i/Ji3ob::-='t. ·=+:::··-o;;;;,/:~:·, :,:,r•.-\'ff•:;•=t:·.··•:. 
25 M25 T 600 600 0 0 

:<26? "d:.tr,;.i .. \ f M2&J .. ,··: .: : ·:-:· · .:.:-:: ·:·>T'--· •·,::, s;.:/'::,: ~;,•:~.:i:i.~.:• i{i450.:.::.:it-·:hut.t::? ,;.{J)45oiY? -/! . .-,:,;:/Q}·s:,:•• {\f:jQ{/?)) 
27 M27 T 525 525 0 0 

·:,2°lF · . '. a ·· · '.c M2a:: : ·. ,_ ::·· :· ·., •;-rnr .. · · 'i/>, ';/.;,,)/if,ii525k€t-:h'ec/ :y: /:?•;525h'.'. 1<\;,i· ot·.·,/;,: '':··: :):(i.//:1: 
29 M29 T 525 525 0 0 

/3tt'. r-:· ,·c.:,T/i:''/} M3d:)/• !··;:.:· i·••·•·':,mhic\<_:·\tHF: Ii't!!,.)f,<'iJ\'i45(j:ft\:it/PY:\I/ ;\\\45tift.( ::,'.lr}/if()'.\:'.'•i.ft i:f;?(\o{t£tt){;'; 
31 M31 T 450 450 0 0 

(:32i) ''\(::} ;.::;·+:fvig2,::=', .:· < ::.'.::ff;,)f;:/if-.'.\:.,;:' r::,;·/ttiV.hfffl6d'OI:\\j,f)MUAi:i:i: n:,'.;}ij'd'cfFtii,)1%?/h?:•f?,' J?/}io:F/:!/:\ 
33 M33 T 300 300 0 0 

;,3.if!~ 'fi'>/;.,:.},,f1A34} · =·. ·::,-:-· ,: . ..C,'/Jf:~-;;:X;1i}:;;·•'. /i~Y;/it'i{:f.@':iofi\•?.iJ)i?/,:c~:;: tW{i-30();'1?'.". 'fiftfdPe:;-,;,; ;;,e,;,:,;0>:t.>:? 
35 M35 T 300 300 0 0 

~::a5v :; ii=.··: ·',:".<\/Ms6''/:= > : : ::':, -1, "'" \c ·<· ··"•· ··~· , .... · ·,, -· ::r:ut }\tlJ~0o·J\r?:1:;wx:x:m1 Uti3ooti:u k{!.=Y?o?fl/'.'.::i. :i:,:',::aomtra 
37 M37 T 300 300 0 O 

}jaii <Yc,'j/;\.,_"/'':'fvf4'1t· .· ··'' ·•:• :C\'t(,"?/'t)i;'// ;="';,:c;;:;u·;:1:)lf221;fi.'::/",et)/? ';;):\:225:X•/: •;',,.c.,\I. i/Y: ,,:: •''" ··•ii:: 

39 M42 T 300 300 0 0 
t4'o> \'/; ·:-::+:.:c-:-~:rv14a/' · ·· , >.· . ,:: .fr?:.:::: :· · · i:f .J ;s:t:t),f1;,f'.1oot':rtt':::::; i\' 0::: :>t.:i,aoo\?t ::c( :, .or:.xit'>i ·:;/ ·r•" u,: ,, :r•;; 

41 M44 T 300 300 0 0 
·.l>;4~tt l)H, · .c:+:. ,r;:r,:,145_.:/ ,_:, ,,, .\;:'/· ', c: ,:- .... , ... ,,. ,,.,,,. . .. · ,,, • 'i,;Sc ;fj')~\f.;},}?f!3tJijj:l{;Jf:@'./:·:lt 'i':i';~itab'oi'<\? ;:t;:·· · -· •. :j{}i'.'tE'!J/(,f 
43 M46 T ~nn 300 n n 

t'A'4\i\ ti??D:.::;,: ... ·i;;Maiit·· ··•'.:'?r: : .•·;•. :•.' •>iHt\:-::c,::);,;;z,. {;t{HJ.ttfil\'t~~-,,•··""•''·'"""''•"'i: •?\:t.:;J22ttHJs,,:,, ·":ott.ti;:; .••,:<:;:•rn;,,ri?,.: 
45 M50 T 225 225 O O 

\:46f tx·.,:,,,:J<rv,5,j'i;::(,,. ,·. ;:;•· ''.;':,frtt::kiSr;:::;:' f';ci:;:,'.;f{.ii{i%f50it)rti/'i;:'ii:t iti,Flif50if?:\1Hi'.':'.• 11,: ,,.,, ., .. ,;;ii:;'il);:',:"i 

47 M52 T 225 225 0 0 
·<"48/:i: 't? ;;::'.,;:•,·.:.·/lii154t: •• ,·, ·• ·' ::,::_., •. · -· •••· .:. ,· · ,,;:;\tSfo~,: /''.''f~ t0\:V}f.F:2:~\V~22'5':~~·~Hii'1':\z\it?: H(fJ2:t5f',:Y I: t'Pt:h:>Z:'f: <kJib/: :?tt 

49 M55 T 225 225 0 0 
Asot ?</(:')Ji•+• ;\,M5°fF: ,; · :·• : ·· :- '· ·, · · ;_ ; ':': .•· · ,,.mr.,::_:;-, , ,,:,:,:1;t;;., \Y)J:'.lh~.!>);';f~g00\::i!it%f'd'('~. ,:y;:!.s90b"it\i,: ,Y:t<Ht:•.·: ;;'.:;'f ';{}'''.i'.01<\,:/ 

51 M57 T 900 900 0 0 
Jt&::}J tx, !/iv.-.:; t~dvts&ts'C/L .. .- ·;: ;;:;:,;=.Mt ,. 1/,P t\i6tit>'.!:tt2Q!5ti!i'.';!Ymii?,i't?1 ,:X?tt,..22s'f,:(j ,. , · ::. ;:r;\J,{obilY\ 

53 M59 T 225 225 O 0 
Jts'4fat 1:fr'.f ';('.'/}?M60i"'<-":t ''.< ;'\•. ;,,:; >:.·· ,:•.'}[!,_ . :;,c,,,;,x:;: 'tf;];:!!11.%:{/.;/[r025f:{jrn;:{tt,;':fij\l?1 :t_@",::.(j'ti5\:J}ir ·' .. , .• ,A,'·1p,,•,Y[ ... :;,./(:t;t));J 

55 .M61 T ??fi 225 n o 
}f56~f }/;;"';}Jttt:JfM62YT/,t,·t;,;\.:.··•:•::;''· ·'... ·«r.?)VlV \'Ef\i:t:i,,,,,, ,},,-=;;,;;, ?;!\f'.:i.i22'5'NI{r\[:J\Ett:o"<:i'1i'! ;;)}j?,Oi\fft'ii 

57 M63 T 225 225 0 0 
i/,5a~• :;~rff:,;:;tft<1riM64.if>,1 ',?;/t:-.\;·• •:: .,;::;:.,:<, •(;A:Htff;;')tri\t1':iJlrt!l.~f i\iN•tiiff~¼tt.22'Iilf::l,;;ig~;t;f!'.t,~ ':$fji:t}2~5l"fsf',; i;r}io'f./to:;:lit)l'd f hiillit?.i:fWc'J:g; 
59 M65 T 225 225 0 0 

S5~; 1trt?\'.1• ::~J!Ml3i=fi?),i:<?\< ·.· ·.· • ,r,,;. >'?'.I hl::NJ,"i~iltif.J~2'5l~?l#li!t@'f~~lf Altit~2'5!FfM \i:{)f:&'O,~ttfJ!f~ tfr'i'Ion=:ti1~1 
61 M67 T 225 225 0 0 

i:{621{? t'Ji{\{;;fri'S.='t?ill:168'{?\i 'i':,/i <5' .. .,, .. ' ,,. .:.~.,, . .,,'.'' i/.r:,:fft4[Ilf1':~ilitif:jti~~'~f~1~tif§.:~i @J£t1to·or~itl tfiW//ott=JPffes~ ;l,Ht:UO!J'\')$1!; 
63 M69 T 900 900 0 0 

ff64f'i t?ri/1\:// fiM1it{t? ''{: ,/h :: ;-. .. . ; ' _.._, .· ~;c,,:-; \i:lifitid?Jtmt.~25ii:\tii1.f;;@(j)-J~ }Jlti&'.2'51'.\?i r!JJ,\!'!f;J{dtYJ:t?.i:% y;,={i1.1'bfai:ti?~t\: 
65 M71 T 825 825 0 0 

~E.66to1 i~i;f "(::,/h·r::;:,·1t:Mi2?:tfi::}''I'/;ti ::.:· ::;; , '.ht\;:,;.[,A:ffi¥fi}:;{;ftJili'?.i:'.~ii tm::rfil;:t,'it'itit;:i,5;z5'f\lkiD!!llI1¥i.t%: 'f it{});J[5f5il:'\ift~t ;1;;;,, •• ,,,.,~'""' ;!;{~j)tfl!ltJ,J~k1JJ: 
67 M73 T 600 600 0 0 

ff@!:'J f¥\t~f~l'9:9Jtvif7a:\fj.l,fj}(:tRli ,;.,··:,r,,,. . ... , WMf,1~:L;,§f~i{~50\::;~t'lt~~1t1"#fi.t: i:f'Iiit:f450~¼tt ti.t;ri~fs'.OI{~:it'0t: ift,2fg\0ti'tWt.{U 
69 M75 T 375 375 0 0 

fffi@ti 11~1:::Hi,\'t1ro11.o/lr=::=:::.c;;:c;,:"'"c:: F,·:,•·:, .• :,,·;,.,,:;.:1e.:1n:$;tJttffif1,:f\ ttt:rt:?tl:f~#'ftBooi.\\iik'llilf.~,,;ti, r-=;,c;,irJoog;rrE 11ihii~'stOt'.;1r1~i• .~~i+ite:t,.ITT'i:'/ 
71 M77 T 225 225 0 0 

:=;:t,2N §iiljj;!~;'n:·,,.;,,::19tv,7a1\'ii;:,:~}!,i;1"rt)i-l' ',~,N::2o;;~ '"' 1;;;,,{C::,j:o.£,f::,::,i,ZZ:'>i'i•:-::~~p.aj!,,\;f{ ,;+--8-2-25S~t0: ,:;;;:;:.~~o+;::,;,;Bi ;::;~,s;Afo'.ik:r•~d 
73 M79 T 750 750 0 0 

;.~;t;;iz:; r;,1;g;;;;;;:~;:;~~7;i\ij13()+:;.;;:!i,t~;;;,,:,;:x1. ;;: :,:,,;:;:•~•:;·; ;~'&.tZ::,;;{),:G,;\'41.(\ ;~:;;~ztt].;;ft;t;,'tli15dt.t1:;;;);£;:,:;;;:,;1';,;~; g.;;;;s;,150:f;;;g; ;;;:;:,:;::;to'•~~F.,t;'~t :!'.¢;1';i'.I(J;;~'.,i2,'[;,"l 
75 M82 T 525 525 0 0 

¥Ti6fa \j;f;, ,/,:•,:· .. · •A1l183\;;..r:.:• >>'.~''·,, · ?/·. ,,, ·., ,:,;Jn;'i:i,g:?H:if}/~i~ ??ki,\~;;-i;?;;;;,,r1lili'82oh,.;f,,::;,:$,'.~t:1c;%::.~ :ii;i;fa.{2:offi.,;,,i ,,,,,,,:•:g)H>.:,iti;,: . / .. '!'} 

77 M84 T 825 825 0 0 
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Member Label Direction Start Maanituderlb/ft d..,,J End Maanitu ... Start Localio ... End Location .. 
:787 : ·. · · ,: , .. ·,, .. M85 . '. -' i-•·:'.·· .. . :. · .. :.:.·= · .. 22!:f/•:,:,·'/< ; .. 215·· ,· .... cf'=:·.· · :'-'":'!,·:cf: ... -.- · 
79 M86 T . 225 225 0 0 

... ::8()--; •.:.: : .:' '. ·.·.:·:·,M87'· ·.·· . '.·= T-'::: .. :" ·,~···' :·'-:-' .-:0· ·, · · .: ... 900''. =:>' · :·. :· . .-,, 9off· .··.:,.··.'cf·,;: · :· ·.::,.->:(j; ,·.·. ·.,··.· 
81 M88 T 225 225 0 0 

·.1a2·c.-i:-·,, _;:.,c'.i" ':-'.<\till9o':,.,,.·,·· ·=" ;,,. ·'-'-"':>,.'.;:: ::T;:,.,.•:.:.---·.,.-, :,"='1, =:'.,·.:, ... ,. ··:.-::· . .:,31s'"_.,,.,,/.:· .... '>· • · . .-·,,, .. 375.,. ,.=·,. · ,,··\-cf···:' ·· .. :.::-,;;;-,jjr:'·. , .. 
83 M91 T 225 225 0 0 

:j3'4f }tYi';:."::,_;/f,M92;/;:/'., :·/:/:= .:1.::i/ .. /' .;:/•·':'.:T~:,:._:".:),/i',tA\~ /·J;.;;6:':}.</2,25/l/?\I: ;;:,<; i::;\/:!&5-:/:::,;.; i·' .:;;,)\()#'.?:.\ /3\i;;o,:;;x,:+ 
85 M93 T 225 225 0 O 

•:'86? '·'1(/;/,'·,·./,c_)rvfgjp;'°'.:'::·., ,,:•:::.;.::.' ·.=··\ :\V:0·?t''! ·.::=•·;;(',;'.,':t r·:,)/)':-C:.-,'·::'{g(f('ff ;'f:Jj/',:'"\· ,.:::/ig(:){j.' ;=:-·,:: >-o<t·.--: <,t((}"/: 

87 M94 T 825 825 0 0 
((88f .J;:,c,o,:(,:1/'))1VJ95'.i•.".,'·.,. :·.',,,· .. ·;-,,:,:,(·/.,::?ff/':•,::,;,,11/<,Hlh?:\1?:'.'/:.:-;;,,g"(jg;t'./fjt' . ..:i/;•·· :,:,F,goo/<< ,.:,!/(j\':L;i); +.t'::fY'.0.?7/:'/ 
89 M95A T 825 825 0 0 

\:'.g(J'.:i: 1/<t/C,,Y:cffMQ:6''~';:,:,·: ·X"·x· ,'' .. ::,,,," . n.-,.,;;-,:',•itf/, \'it'.\Ji:-.~\';goo?·';;J.:/·,_:~:,r:, •:/:XgtJ(j/'.,':f t.'.)i'i0i\?i'.< ½(tfl.O<Zft;:, 
91 M96A T 102 102 0 0 

';tgz\~: It</Jt,,:;:/;-c;/rv,971::i,:'.i':'/' ::/:t,'. l?,:\it, ,,,,,:.·,. , ,.·,,:.,i .. ,,Jt<:- i;tAJ{rt=:<tC::::1375\ttd:f.';,,y>, ,,:i:{i'.675t':t p:., '.,:·o\"f;;\\ ·C': 0 ·,•m,,, •s: 
93 M97A T 102 102 0 0 

Jg:411 !j//ti{'./'.ti!M98W:·:·_,:J' //'\,tr . .x:i:;;.:,:.\,;/tr?tt:':,,t?,/f:: .1:~;1,/),:ri,itI~f\f6i5Hiit:;f:;;/.:i:'': ,:t:·•.•D:67-5):~f,i ,,c;<<:,:o}i}f;t \):~s~tcf:'\t''':•; 
95 M98A T 102 102 0 0 

Nsa1JJ '.i;{;,;t/ft,?}};.{M99W}ii::,;c:_::pf/\!i' :;:;=.,1i}\\}t.l/St=;c.,f\/?;fi1J:i:iiI:t!Jhtf!::cn¥VS45ot\{J:lN.\:{:~'rt/, }/tk4so:n;;J :/:·r::;r:o\}i;i:rT il\]/'?6i11?iTt:: 
97 M99A T 102 102 0 0 

i98f );;t:\I;:\)!t?IUIVM'd'0l?f/-.;;:t;\l:'//,i'.-:J:;,,; ·'•·,·•· •"'·",,:ii:i.2:tiX: ".i:A!%i?:l/c}e::45(t{i!t::!tI>?';'i/, ::=::::;\45~;(?',' i':./:\oiL,/, .... , .. ,,, .,,,, ...• ,:,,, 
99 M100A T 102 102 0 0 

Wfoo'\ GWi<;;/,;;::;:::;,}Mittff'FF\'~;,·:·\:?:1;, •;/j\J'.//:'..i:/J:\,\/;t;:c,;;;;;11/ r,?fr;:iiff'.;?1ii600=:,,f:ftf,,t;;:;'.,::/? ,,,·,·•t.ii600f::;t, ,t;:;··.,;:,,o;::::e:,'.0r=: 1 .. .,,,,,,r.:+O;ii''/ .. 'f 
101 M101A T 102 102 0 0 

'iif0'.2:i t/f;;:::t:•'\i/,11ll'v1itOJ?/1:Itf:i\/J:l/~f:;!/fr?1:l:tt}}~C'tF''''''·.c.,,-.,. . ... , '.tf\l:t:tffif'n;tifo2\:';;c;?tJ1)'.\;.;;:· ;t;;'.:;:1162::Cft: J;,,,'/,•n'/'.''·"'·'''' '"'·' 'j;,-·'.,i::.',,•:. 
103 M103 T 102 102 0 0 

t::fi!)'.45' fit'iXf:t',:">iMit'04{;:;::<FY/:j21::;f??t'.;;t:}1'/ti\+'',~[iJIM: i;:~;f\iff:';t,\·Ai/1"02-t/?\\fif'.cc'~•?\ 'i'iitt102°}!X;; l::,>.·c•, oi:'.f ,., ~/ . .'ft''·0:1/:0:'o:,· 
105 M105 T 102 102 O 0 

)at!lof JJit'iJ,·••;/:/'°J.fl1:i1ito'df/:;\::/:Yi:t:1;;: , .... ,,·:., ,,-:c::,,.:~<tT/'f;i:/;, :5--.i?i. W/I)/:r/t.t:f:t02:'Htdisit::\/:::. t1,,f·1n2ttx 1:::,,;: ,'::to:L:::// ;::,;o<: ot·•:•,,·.=••.·. 
107 M107 T 102 102 0 0 

);!ftj'ar t{:.;:.:c2g: ;,/:Jl\li:f oat \j;):<:J; ''\i,,,µ:/; '.iJ, ,, .... · · -·. , ~,,.,., tif!'ii"f{/i:2;\i):fflfg:'h,;f;:;,'e,;::t'? /J:7j'Q2//U i'1/ .. ,., -:'•:csofi::;\?:; //f:':;l(jf · .j 
109 M109 T 102 102 O 0 

:&:fiffO'i ?t:)?i;;,,,:JC;i;:~,r:11:or;,:,:,i/.'.'.:',t;@;:{l,§\;;;:'{:J,~,,,.,,.,, ·.,,'.;3\, - , ;:: .. , ...... .-.. , ·;;:iittb2i.ici¥, f(/'.f:,(i,:;;;;;,;; .. :t' ;· 
111 M111 T 102 102 0 0 

Wf112ii, !i!V;il:,,f),ki:f:;;'M;1)i@JW:Ii:'.+:.t~~1. '}••E.':'"';,··• ,,o:;""')if:;':Hi1f1'! il:,i.sr1rs:tf,\tff0"2'(Ii;}/:r:, \f.:,\'cf/: 'f\:'i/:i1'b2:;t:n, ;y;:::t:ot,Yii:"'. :,y, ,:e;,.;,;,;•: ·•/ 

113 M113 T 102 102 0 0 
titiiiif ;}}:j);·'•ii?:lt;3f\11~•:t'4i&~i!Ji:Wi;!;'.)_i', l'.IH94i./T//,, .. ,_. /if:\ft!2';.')i!i.'t#i:1:02}A)\~f;t(:/hF. ,·,[(,;:(J~o.2'ti:t ?::.\::o'.,. ,..,: :·•.· .. ,,·.• 1/:",'J•>f:ciUA/Li: 
115 M115 T 102 102 0 0 

l11tf6I \t;\~\§:lt:If:ttJ1fv'lit1:6JJ;§.\if:/7.?Jfu:iil Aflltl.:ittl:Wt:r1·021;i;if~st'i:>~{'\ di&f!rl1'd2li%:,~~ ii;-f\i\1/otf;\r,:i ~}J!\(gi(()'.;t(;jg; 
117 M117 T 102 102 0 O 

i)1\1'8f IWN?'\fiti:r:10:lfi'vt:;j:filifi~!Wfi:J:(flqj '·'"' 't.. ,i~4:tri~il'lti9f':Jo2~tlii!MWt'W;i:Xh ;]?;1{k.;fo2,i//tIJc 'ic'-itt,~.o)U:'~;;· . 
119 M119 T 102 102 0 · 0 

Member Distributed Loads (BLC 8 : WIND 00) 
Member Label Direction Start Maanitudeflb/ft deal End Maanilu ... Start Locatio ... End Location ... 

1 M1 X 9.7 9.7 0 0 
1!%2;;;; rnz:::;,,,x~:,}::.::MM:[,;,;;t:,:)~.:n:.;r,;;~ s2J'.':'.~v.,;:.,;~:;;';;c;f,;9f,7:;~;:;:;~~:;;,·;~:;';;z;·'. ;;:-(::':;9;i7;;;'.A:.:i ,,,· .. ;,;:W;o,F:x;,, ,;,;;,t;:%'.\dt\i',Vi('i 

3 M3 X 9.1 9.7 0 0 
i24A't~ ~?.;~~~~~~~~i:i~;;tr;;.::~i~M4#~~~;sf~~-R~J;i~I:t~t-; ;1~~1ur~t~'~lM~~tx~t4ii::~;~f~~1:~1 ~~~:~t~t~:;~fJ~i4ti~7~~t::~~~1-t0.;'.~~~~~~~~.:~~r ~-:_/~~~~~9·;%·:::::i~ltr :/t~}{·::~~o-~~-;tii~;;.~~ ,.;;~_., ~U-i 

5 M5 X 12.6 12.6 O 0 
i;g;6'<1~ ;f,1;.~::C'i;:i/';ts,=;;\tf.Nl6";i{j'),::_c,:,;,1:;,c;::;i't,~~4~i. i1f~t:tm;~\H,;;.ii,;;X,ffe..Sio.~:E@;~~}iir,~"iiz~::i¼~~'k:£~l1'2'£6';~i'f~t.~i;'.:hv;:,fo i'\?/{1,2~6:~~",t:;f ,-,,.,,,·~··· 0 ·,,:if'., ),t·t',).@ff'f.i:'.,t:~;-'1 

7 M7 X 12.6 12.6 0 0 
:i-ia.::1# ')'::',f,:c\;,:,•~,;t,,,piMaNi~'"":.s,f.;:;i>i:·tiii ~~)/.,f'~::i{j,,~~~<~0:+~:;¥,,;':if+'i;1; ic;~~i#.-#rsitk1:2:.t6'g,;~1~~~~fa,i1:~' •,;,,,,;~12~6'~,,;;;; ,;,j:,·\%O~'i,•1=:z'! :{tr\:~L;tjci,:'ci:'·,,t~ 

9 M9 X 12.6 12.6 0 0 
tt:1'0Ll.:' :~tf::?J:"f\::-;~'f!1-%1tv1'.1;f:l'Ji;.W}?.'Pt.:h~1mfil ... ,,,. .. , j;,i,.:&,(·J#t;.{~i-13:;'fi'iz&a,;Ji,,,,0j:if.:)1;1;"""' '"'-t'''12{6't:f;",' :~;·;;,;,w.,o·"'·r''~r:~" ;)!'',i;~f(j,t;i;,;;;t•· 

11 M11 X 12.6 12.6 0 0 
I:%1'2tii ~;1t:1:::ti::=)::;tJM1'.2lf;:';,'.9J'!2{{n\j;~ ;;)i5§]:c.iJ~tt·,itY:@J•,;·•:r,,.,"r0,,:,, r:tg1.;t.;rtit1'Utfi1:@a:iti}s't-\!fa::iJii(.ii :r:H;Y,1J~(-3?lJ)i/llt}1/:'f0'.\1/)i.::·!• \)::i/!1o!:}''%,.: 

13 M13 X 12.6 12.6 0 O 
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Member Label Direction Start M:innitudellb/ft deal End Maanitu ... Start Locatio .. End Location ... 
. 15 M15 X 12.6 12 6 0 0 
·:·t6':.: ?<;:',•;: :=.,.... M16' · · ·' -':· x··: · : .,· · : · · ·::·. · :··.-· . .-··::1:t6·' ·;:y2c.':,,,, . .,..,,._. ''>:,fz:it'.e?c ,,·'f:':<.6/' ;:;:;~·' i?.::t:cr.·.:r;·:/ 
17 M34 X 12.6 12.6 0 0 

· ·,.Hf· >c.'':.: .. /: ,-, ·.-'M35 : x, : ·. ·., .. · ·12'.6':\=/,:/.-·::i:: ,, ..... ;:.:,•12Jli':'>~· ;,:.· :,,co/•:,'f.:, ·:(/?.f(j:".:':,; ;:; .. 
19 M36 X 12.6 12.6 0 O 

;;20r/li/f/\,\;::;::.\ :, :,M37 ·· ·. . :. ': 'X" ·· .. <··. '' .·: .':-t~:;:< · 12:'6(>:T,,?<F:X. ,;i,}.ti:6'='.;1/ i-.!-'. ':cc:dt.-... ,t,> ·',;;/DOOi? .:.,'./r 
21 M41 X 12.6 12.6 0 O 

g:;22;1; 2ti}~,:itfn;.;.-;~:·::}tM42-~•-:. : · -· · :.- :·: .. ,::: :=x;-.- , ·--:: •.= . .. -:. :. ;\J:~::·.- ?:: ;-.r.: iJ2~6~ff:~fifti:tt!~=:.:-:· --·f.:-j/l2~6{=/::::: :tt .:::.:;r;o\t/:;·-:;;.=}~ ::~•f;~:1:~\\J·='.=~=-'.·:: .. {::: 
23 M43 X . 12.6 12.6 0 0 

;':,2=4-fti ,rr;,;2~/::ir'? :M44=<: · · :· · · ,. · ·, · :. · x ·' ·.< .>•·::, f ;.:c:;, .. ,_,, ... i.:Jlt<f'ti\1Nhfr:,. : 1+:?1'2'if:iik':1 \,i,/id\ii:,/ii' ,.,,",· :ri'-l~,;:::_: 
25 M45 X 12.6 12.6 0 0 

/20(,1 intf/MCY;:i;''ri.,f45Fi" ,:· 'F .: •: .. '' : .· :.::,::• "(/'/)(' · : ;: · ;( •· / .. } ;,.: (:>):) i2\/f2Jffiiifltfft(f'.J.)f : .:;;;t<tZi6'}j)f:; irH!Jfrioi;J/}t f.'tJ,itJfifa'.~:i'J 
27 M49 X 12.6 12.6 0 o 

FMiP Mrnnn,rr i.-:.iJA5d i{ : ',:: . · .· · ·, ·, - ,.· · ,·: · · ... X:)'.·/ :·: :.'. · / It:, ':--Jf\;:;:;c:;::12,15:;;'.~W\NiF.\{iH:: >L"it1tt6liUU ff,:;}cfii'(fitt 
29 M59 X 12.6 12.6 O O 

~:;ao\: l:V'';ff':ii/' .- ; M60/· :: ·. '. · ; · ,,· x~/:;,::;: .':'..i ,·,: ::',\:) :gJ~:512f6;,'.ij{')iiitL\Y '/fYl2{5t'.]+;; ':i./:'/Vit'.(fi)!,}{\ ?!ii6{HO',~)(t\. 
31 M61 X 12.6 12.6 0 0 

'fS-2?-f. r'.'t@ii'.tt/Ut-:M6:i:U.:'.' 'J'. .:=:'.; \i:. ;: t ,,,• :···x: :,,?:tt.;::;;;,, S: \t:-:1;nt1'?'\i'.10Y61i.i.%"JlJl'f!;f;,:,;,=s \J~Jt12t6'i¾-lMI 'fti,i;ifdikfritW ia;J\Wc1Kdi;;!:fff1}i 
33 . M63 X 12.6 12.6 0 0 

:t:34? rff.::'.\1;1?\\:·:s,rv154~\' ·:· '. ':·: ,Y: :i·,.,."·:' '· ·>···Xi. ,;/i .i/·;~/ :y,;:;e:•:?<2'I"'Aft:2J6?iff@?t{J,f.h' )tlff2Y61Wt';,. 1:;,,,;:'\ .. ~· tf':iff'{dJii:f7': 
35 M65 X 12.6 12.6 0 O 

ti3'6K:tr:ttx•.I'::J:}Maaiii<Ft?·;,•.;/ ... :.· ... ;,i;,t,.,,,::xr:-:-:2····:.::t?;,zfrt:•;6·x-,rii;a!6!trniitr1;W\~t//?:tt2}atttni;;w,,1iftJ!frJ.t:0i.:::t.~*:tto@:,ti;f: 
37 M70 X 12.6 12.6 0 0 

/i·38G\ if:::CJEC\fi'.\JMi:r;:>:• /'i•/·,, .. <<1> :/. · ·.: :/. x;:;,=;,\)ii')\ <•J:;i1//\W@fz:!5:I\i.f~;it'.!&½t'i1~,: '.\11tf:f2/;ti)i/;Y;.j {i)\;{..,fb:.;/!f\]ii ''''\s'' .,,c\',,;.; 
39 M77 X 12.6 12.6 0 0 

Mffir.~ i,,JtffiB'.2:-JlM78Y::,:: '.tV::;:;,, . .:,::;,:.,,,.,:.,\/···xL:•··:/!:f;Y:,i;r: '.<)L,'.'.~.i}/:fttH'.l?:6:'!fti;~r:~ttZ,6 (i;i!)(f2T6'/)?!I ,s:r<. .;;t ·,. ;,i·J"\? 
41 M83 X 12.6 12.6 0 . o 

f;'42E i.??\ff;'i(:/:}1\7184!?::,::::;· f/·,·: ? ;,-,, ·::: ::;•:.:x,://1/:•::'?U \'.:;{'.':=C/!J§fit'tfzii;fW['iik~Jffffrii'f i.J}?i2t6/fffri iii':'./?To\F'E:f;}J ,,:r::s-,:1,.,,d,I:"] 

43 M85 X 12.6 12.6 o O 
it4:Wt :,ittJ:1.,1::;/: ,}Mao:?<<:;:. ,:,:<:· , · x, •·• ::,,, .. ,,:,·;,:;,~ •s=•'t1/a;;;'. ;: . ,,, ·•-·- :si:f1t,:.:1;zrtvrix: , .. , ... ';~'""'""" ,.,·,,.• " 

45 M88 X 12.6 12.6 0 0 
t!LJ.ltt i;;:,;;,Jt;:'J;:;,f,;:{M9tt,' .\,, : , ,:.,L ,. ' - : > · • x':- : r:' ::. : ,•,:i '?Wtf1::'?Etrn;1·•2f&::if1+r;;t}At:/// ,:;,:i~~a:2:re:m,tit ;;::t•,;;,,:rcr-::trzJr: WN:i.tt/a:;s)E:r:? 

47 M92 X 12.6 12.6 0 0 
Itii:8'li ;ftft:)t/t)'.;;filig5:fi\::•·~hi>;f 1,: ... :,! ' i)i •,·,.,,x;a::;;:,,\.,· ,. ;, <t fiA?'>ff?fGi119Witfi;~Fri/;t;ff\ Ll:!t§'t!tiittHB 3)fti/ti;i)Xt'~\ @titIKo:tl}\;i;;,1 

49 M69 X 9.7 9.7 0 0 
!,{5ef/ !;i':'{J,i'Git:/:;f;rvfs7.;i;\\? ):;:':;'['.'., :r-. 1::•••::.,, .• :,x'' :iP,:t:PCH ':):'< .,, , _ ,.: '/WWJ§'f!i{{:!ip{j ::: ·,-,. ,y,•. ,. 

51 M96 X 12.6 12.6 O 0 
\{521.tf ~\:''{.:\~('-?i?/:,lM94"1 t/?J\J:.,;,:, I·'',' c·· ···•·::-:, 'x ·<.,,,'.J//:.:d! """r'·· ,.. ?i,¼ttt1>:tr6i1fhV, ,,,.., 
,53 M95A X 12.6 12.6 0 0 

'&::s¼ttt Ii\s.Jf\;[{j'i'.;:J.%Md"fi:O':'.i'·;!_•;;;f· •i;'.,','t; -;;:i.,:i;\: ·, '}\/'.;.x,,:••::••t'/i/?i::!iit ::~~ff?if1;}\;!{6ifif8i6{i.i'i~~~~fiii,)¼ff'.; ([i;gf&:ilafB"(tk}ifJ. fJ,@'f.\~B.'61:r.;i/$~}; til1itlf!#O*i,itr'filI 
55 M111 X 18.6 18.6 O 0 

fi5Bt1i ;;:-,:,l!'liilif~•!'-s.HMff.ijc2J,,:ff ,,.•,:•~:,,+:; ,;,, )::,,,c,\.:.· ;x:,,;:;::1(, ~;8'/ ~5!:':~:;~i~@;Jf::cii~'8f&2~:4,gJ:&:s,~t;?i ii'A;;i4'&6l?i~'lE~ "' ,-:,;;,,,, ,.;d,i.;;;o~;LL ;J 
57 M113 X 18.6 18.6 0 0 

¾.58\Tf :e;,;J;;;3@2.itti:'?M:ft'iif:W\tX>,t>tr,c),;:;;:-:,;:•·:, .• · •• ,, ... '.:· '·· '.·:" s.'f[Vit/Itf:titY.1'&:fi'fJ\~W.tii?:%!:f.~d'.0 '&'.tt.iila'i6:1ift~ Wfr0mfo?2[1J.~~ f&tt4~:o~#.@f-!.t 
59 M115 X 18.6 18.6 O 0 

i6tf~l1 ~;!t:i)ef1Xi<i:'.iMWilG"i?::~L( "'• ;!t :.,:o::<;; · •• ,: , ',,;)(,[i\:J::t,it /i.){/)j!t:{itt..!'1/\lfatrBltliJ!fr,J,t}~'\m!?: :ri]Ws'd:i$rf P/fi ;}\:){{f{fi):i:1\lf%: ftt1:/i~t0'.}I2l#:'.1 
61 M117 X 18.6 18.6 0 0 

Ff62f2 \W:~m'i!li('.'.fliM,f1fa://\;;A),ti.'i:; /ic:;;;:,::,·;: '7/:'•X'.tt:,-;;/•t>r::~; 1\:i~iF,ti:/f:::ItI:~WJia-J6N/\WI~ff(]~r;f; ii!,WMii®f6lfr1'ti! ;I{mfEJofi;{;f:,:gi I£t11:l'iif()[:f;j;f;;J/K; 
63 M119 X 18.6 18.6 0 0 

ti:6l1{t ~E0i:t-'fi:~ttt)M§6Aft::: '.fii>',it;c.! \!+T, ·-:,: · , , v; ,.:.,~;;:,;;;;;;:; ,, '' ,., ~ ,,,ti\:,'. :ct t:ffllll§to/?it&l'ffk i:trin0(mt:tfiitf.: ,'.'it~fi{mri!i@\Wi 
65 M97A X 9.7 9.7 0 0 

~6&fi :triffifW;;:;'llM98P:Ci<i (:}~')/:ff :rx,::::;:'' ''.·· ·. ,X':ic~•· ,: :,, 3t:itT!\ :,i,f;ff¼?2!l!\}¥@r~Jttrtr4tff~\:1tf /lhi9f7ii!ff4[i~;i ltt0'i:t\::jj}fe1Jrrt{ $~':ilil+il0$.!it&: 
67 M99A X 9.7 9.7 0 0 

~BW:i itrtJ~::J1-G!ti:.Mlo'.t~%'f''J,2:?J;,:,;i , .. ····· .. · ·• ·:Y,ii"{ ... , ...... ,.,, H11tit~t'.Fff~;·t&l9fio/,t7f{::t'Jif~t\t11t:) :/Jtiiis'."iZ':!t:fil41 rtti;;iot=Jttt~t ~tt!t}toW!Jrf.:f'i; 
69 M102 X 9.7 9.7 0 0 

;.~702: 2'<;:;.,;; ... ,,., __ ,~"Nktt)3'1'"' ,·.,;c-:.··.· -n· f:;c[:i~\ • ,.,:: ,;,;y!,'.!.':' ,., " . -:;-~ .. ':::<':{{-/< ->·tb'#:7:.'. <""['\½".t'>"t; ,;;·{;.·,g-::r:·~'."'f'. ,•fii'fc•JuL'?::· .. r---i ~:0>5),:;;.~. 
71 ·M104 X 9.7 9.7 0 0 

\ii'tfts\ 11f;i;il,:.(i,!( l: ,:]'JM1:05f; /t\"'..c: <H:• t :;; , ,,, ·, ,/ • 1. :•:)('/? ~:::;.',::,: '::~• }U;t/r)i\fi:i:}s\fi:(gfi,i ;:~f-&%1frZ~ttHJ "'::i"i:J[fs9ti7tf\ilf !;')S,';;!.,;~;(f ~Jf;f$21 \1i~2fiof.it11¥.i 
73 M106 X 9.7 9.7 0 0 
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Attachment 4 
DMJMH&N 

RPP-24544 REV ld 

Calculation #145579-8-CA-023 Rev 1 
DBVS OGTS Bypass 

Member Distributed Loads (BLC 8 : WIND 00) (Continued) 

Page 26 of94 

Member Label Direction St~rt Maanitudenb/ft deal End Mannitu ... Start Lacatio ... End Location ... 
· 74 · . . "' · M101·.0 

·•. 
·x. . 

75 M108. X 9.7 9.7 0 0 
:7EV:. ;-,.. .. , · · M109 ... ,.x:·. 

Member Distributed Loads (BLC 9 : WIND (Z)) 
Member Label Direction st~rt Maanihidellb/rt deal End Mannih I Start Localio .. End Location ... 

1 M1 Z 9.7 9.7 0 0 
t21;:i Lf\Jf:;'.ii:>':',i~M:t;;,'//·.·::-,r::-,:·;;_;,: :·_;-.: ·-:· · .. ·';.'c}.?,zt'i,'/h ,:{;i:i' ;,·:.::/::.,?;>:J::J'i~Ji,o/,'°i?~Wi0;•/IFlf? \:/~f9:f::./>:t ·>:::'.Hid/{<(:",:i: -);;':'':/o:?}1'.~\ff 

3 M3 Z 9.7 9.7 0 0 
\;4:/) 'f/)J,0::1";' \tvf,f;., .;··_·,· ':. ·' ,.·,i ·.>.:' · . -·: '/::·,z.;i:':/;;•-·./:··· ::;/'t·t;_;::·::,t!f7':.'f<?/ii:')t'.. :;y:·;,:9}7-;j;• --~ 0'};,fr(o-::":s:/i<' -J:X>,Ort .. ::\'.; 

5 M5 Z 12.6 12.6 0 0 
'${}:.:~/ ':~+C:>Y\/.s/tv,5;y::;J\'.:1,J ;,;.•;: r·:: :···.·•'},:'/~z~t,:,,;,?,;;- ,:<s:, ;j{\[,,r:~!l\(,::,Jif216i;fif./f';fe,:;,;;11;,. fiW1W2:;attF) ;;-;::!f.'!iffo/f-f=tN: );;i?ff~(t,:Hj/:@'; 

7 M15 Z 12.6 12.6 0 0 
,~?a'fj)f ,\Y'')it';(,/; l'ii1,i (3'/cSi · ·_:, :; '?({: l:(,:·r•'' )?,,: ·, .. rrt}i.'\ · ,,, ;· '-':>\?:;'( \:>;1,;'.:1,/f~IB!?HiJtlf-i:;;(~: ~\;;t.iitt?{6.1:SY1 \'l.tf/i!,Ofr\% /li?iidffr0.1:' 

9 M17 Z 12.6 12.6 O 0 
i''.fo'.k ttt'X:.):f'•,:;;:M18-':;•;c•, ,: .. ,:·_:;r .:::, ·; ,•'•;,, . . ,.,,,z:,:·,,;:,'.' .,·:: ,;:,'i')?'.>'.i•,f::::-,d2ii:ftfi?f:;;tliifr: J'.J/l/f2}6i1>'.\r ,,%'.i/h.Vo1f,:frI' i.:>:ifi.!'.otiitiW: 

11 M19 Z 12.6 12.6 0 0 
f{1;2f-:f WJ¾;,:/;?/il1M2d\\i:E;;· 'f': ·o.c~/ :: · :'J:'.''J \ ·\·n ''"" ctn••;;"., t\:/h;f%?i1It2!6'~¥@:J?f(i'Ji% 'lI!,'f.1~1'2:'ocff\// ft\"l-tm\j:tW!b/': :5\l/'?a?/itf?-l? 

13 M21 . 7 12.6 12.6 0 0 
,\114!{ i/i/\'?},i'i<rvt2-:t,':r:,: •_,:.;,;,s':r 1•:1:,-•·•-· •-·>: ,;:·,'7\:'D''' ..... ··••• ·0 • -U;;;!'i:/\".;\':\:12'16:hlJ\\/H!it 2U(]~:t~HP.\; 'ii;}W\:oi-\2f? "!i'.\}f0ttI;);;, 

15 M23 7 12.6 12.6 0 o 
ff=lit6if( 'f;t;\\\\;'1':/J/M24liit-:< :-;:::_y:_::;: i:> 1')/Y'\/.•·:z:;;y-' 00 : • • cr::r:;:}ff;':}tn'.2'."f:r~i,It'.'f}{y{:.({\ ;fif:,/:\'j216iV? ;U\f;J:'f{O\t}iA} ,, •.• , \ht 

17 M25 Z 12.6 12.6 0 0 
:~tt'81I '.tt¥1,%f,.::ii(/"fivi'.itt?k/'/f ?:c;,.ji i_',:·.,,,, ·; :/,','· ·?zff:_:,_;;:,;:cc;c?r .::':0,fff~\4i{}r;'ti{6}1Mitji;f:f}tit tttfit.-t;5f(,;; ')}f.@,\\10!Jgff;;t: '.\f'?;;',\()t!:' t".i'.J 
19 M28 Z 12.6 12.6 O 0 

,\ir!O!i" i}:,·n\:?:1H''iM2gT;?i',-O,;;;c;//::! • ,, . ,,t' ... _,J1?,7+5''-'cr.i?:,tSf W,/:tf':~'?,j=:;}:;f:tat11f;:(Krttili//!)f'. tf1tt2s6X!Yh · ;;;::;:;.~:i:;; \V\/:ti)\f;;}'W,}i 
21 M30 Z 12.6 .12.6 0 n 

f;22Ki ';i},:\tt.<'J'1M3'.1/i::0':/\ . . C;i/l:C(::'.:'.):'J/!.i)~'.zc,i'''·'·.··•.· :_,;,,< 1(''{(\':),;:i:[\:,;ifQ:f61:i::tiJ')',i.;'JW,\1:i'.H: 1trr,1J2:6th,:•.:: .. ,:'.'.;;:···· ''.:'. :: 
23 M33 Z 12.6 12.6 0 O 

~!~4'fi;c ;',{f\/['./.:=;:;/M3~/// ,;:;: · :2:C ::f: ;·, • ,.. , ;·•,;,LE . ::' :., ·' .' .;-:,t:Hi-;t:';li~l)1{:';(.1)2I6tHttJD;ff'§'J~ i'fl'iM<l:zjfJr:t ?W;f;Nt'Ft:/;JJ ;::r; ,,;~,().' ''rci;§ 
25 M35 Z 12.6 12.6 0 O 

ti26~i JY!}1J::/:,:y,;;;,:::Ml36F{··:,,:c;:,:; i:'. 1,:·>:i:f, /Jl:(:\7,1J:_,:::",f!:•,ct: ='/i:)F::'\//:'.i{Afl:Z!6W,W:fi.:'c!t.i;¥'\¼if Jfr/,(,-f2ZJ~f/\{ ,\\'i:'f:i~:;[61:)/'rlifi .·:.;. .. , ,.......... -,. 
27 M37 7 12.6 12.6 O O 

f2B}r n::-':iti1fH:':r;i:~£+1M42/Ct:t'.:i\\nff;i,/:,··:c:,:r,:::;.,,,,. ·:JS'.,'ViVS.\ ::u:wf£'i}l,i}~t;\t2f6{:%\]'(~tm1M}if;! ;,miJI.1'tl]6\''Ii,':if. if{c.i;ttfh'.c?!}':'i ,, · • 
29 M43 Z 12.6 12.6 0 0 

:r'ao!ii ef?·if:;;t:,hrJrvia~;::r•:·.;;:';r;c/ f:\''·Y\:11,,··•···• "·· ·',,/;:,/, t:t11i.wrn:i'1t~1@:&rJt,t/)t1Kn~ •%t:t1:zf"5?f•'i :::-/'.:!;r0Kt'rr1;:, Y/',,!ftott/:;J, 
31 M45 . Z 12.6 12.6 0 0 

tI:a~}it \;i;},J:Ji,ii/~i.;":;:;1~Ml4~:'i?f}/.@r:.i:tJ '.<{:.7Ii"f:Wfi1f;i'~'~t~i;'iti!\\tii"./iii'J;f'. {a:\'~i•'iiffM'.1f;i.till:@,ii/Ji;lf.10.i~1:;frJi.rn ~iNfQ;J6'Ii:J')ff 
33 M52 Z 12.6 12.6 0 0 

35 M61 Z 12.6 12.6 0 O 
~-:::35).~ &\~lZ,,,#Jp(;:~;~;;:;1MB2::.½'w:n::;.':,,;,;;-";;:,, ,,, ,,-.. -.,., , , .. ·"" t:%1%'s:'c'.(~L~~~'i0:1f2~aiff,?,;:,;;;;i+r0;i'.'.;;, l,Jl~1/.,;Jf2:;a:i!-;½'-i' ,,,:1s,1frr'1tfi§.1).~0ff: r£!i1!,t~!,,.011;:;itt\&i'. 
37 M63 Z 12.6 12.6 0 0 

'~'BB!~ ~;>f.j;,/;"}f!;,?ilIE~rJi64f:,~!-~rn::;{i!~f~''~~i /;;";'~Y}:'.\';/:'?,; H~ij:iiH.,r~s(;-J):,:f(f2''6"'"'"';;@:·,:,w1,;::,·, '1Fi11/J2'6:'f''.~••' ,.. ''i's;-· 
39 M65 z 12.6 12.6 0 0 

[jt,fOg~ ,[;;-,K'.1m',;.'ch,:~+¾M66;;~:;!f;,+'.rg,t(t:ff ... ''': ,,·,:•·.,•,;:,,: .. ,,, g,:l;i$V0'ifai\s'!HCiij~~!l'.2t6hlit~JiiXf'~~u~~f:ii'. ,¼f.:s:,:<i~1i2~Aft~.,:z :f\~\;\0,".j0'~;;f:,~f:~': :,:C~-~-~~''i@?d:''.{~:A! 
41 M67 Z 12.6 12.6 O 0 

;:£:42;1,; biJ:d~\f,e;G.0;J.~,M6°&~'.;;fa1-;,1;:;;,;;:~,;: ~;;ii~,,;;,:;;,,:~,~~'hb¼,;&,;:;;;;~, Jb~..f:;.0,'J,,i;.~.;i,.~;917,~~d.:l.tiii&'idi:,;~,;:, .;;,·;,::,~rov;;,,>\i •;;;;l,iiJ0J;,.;,Jd, ,::,(.,:,.,k-i6 .. ~;;.,,:.,;.& 
43 M70 Z 12.6 12.6 0 0 

iili'itlt' ~J!J.t:f!:!Witi{t1if<M7ltt="'fil:i.,iX@';f,ii i:fr:nnw gJlft'1l1ili'c:'.f:'&:lt12~tf.:'.~%lJ:@fl':i~It0 \f::fi?:id'@:61'{\}\ A'@iiI:~i'.b'~ff@}l: M~Fff«iflr~fif~ 
45 M73 Z 12.6 12.6 0 0 

#a'6Ji ;;;~fNt,1-;'~;,;::;t;;;::Mlt4f.~~;,:,:;;,'~'.~;:~~::,~ '.f~~;-:;,r,•~1;,,,:; ., scJ.:,,-t7,(A';:r:1i1:?';ofrik::,.,,,.;,,,~,.,, ,,\,,,,:A1'.?\ii4hi'~'' , ... ;,,'.',,,.:,d.,;;1,,"''·' ,,., .,;. ,,"f!y,,. :.,Y/ 
47 M75 Z 12.6 12.6 O O 

44tr> '>':,-t,J'.'rMt6· >:;, :>:!','· ; •;,- • -~- JL"·cf'.· 'L< ,;;:;;;,s,,;:c-" Ai?)3V/,:""'~bs-< ·'<'Zt2;ffi :, •q'~-:"..Of ·;; 0 ;:;;",::: ,:'g:,;~,:< 
49 M77 Z 12.6 12.6 0 0 

~a01w ;t;;~;.f:1-;'.~~,~;i:J~:Mll;a,,:.::~:::,;,6·,,~::;:i, •i; 1~nrv:·,~,~~::::,·'''· ,~;•:•i\:1.,?i£1,i/tf-fil1:Qm~¥t1±iSrn1fi~~:;;x;; ::.;:;;Si1~~~;;;s: ,,:;:x;:::::;or(1t0r;,;'.,:;; :;;;;·••-.:~ot<;;.-~:; 
51 M79 Z 12.6 12.6 0 0 

~52f8 f1:;t\k/8'.tt:t£cMatH/',;;'':t\;f,f0'.; i,,:_'U ?,<;· -,, 3'e'tii'.:/:t,JP ~'iGt:;Ufc.i'.¾f¼lli1•2l'6t.1$lf'.?ttlffil.tf '1:ffi:!t-itJtJ6:i\ff,~1i '/ii@2'ifZd'W:l}t:l ff,: :;g(0;if;;r;:~ 
53 M82 Z 12.6 12.6 0 0 
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Attachment 4 
· DMJMH&N . 

. RPP-24544 REV ld 

Calculation #145579-B-CA-023 Rev 1 
DBVS OGTS Bypass_ 

. Member Distributed Loads IBLC 9: WIND IZH (Continued) 

Page27 of94 

M<>mber Label Direction Start Maanitudenb/ft.d=I End Mannitu .. Start Locatio ... End Location ... 
54· · .. ,·· ... ,:.··,, M8r· ·z · ·g:t·'·. •/:c:.;•<,·_· · .. ·,.-_:· :rJi7/..--,.·_· :x.:xii.0°·:::•1:::,:, ·'·,;.:<.o/'>:--·; 
55 M90 Z 12.6 12.6 0 0 
56:- ..... :;·,r:.::-< · M95- .Z · ::'/ ·: ·· ···,9:7 ·.,.-; -;-,:/;;i/( '·· ·:,-: . .-~:j:7//r> ;:;.::,c;;:;-cf.:';;!!,i ,_'//~·::tf-"' ,:;-;,-
57 M93 Z . 12.6 12.6 0 0 

'.' 5Ef' , : :./ .,,t,, ·)q(455i . :Z;'.° · _:_·,:·:.":. ··. ; '!tf7':-·••:_y;:;•,:;j,:;/; y,;:,,,:g'j:ji':~}';, ,;. ::/:\0'?\.1,:J!t //1:/-(i;;.ii:-:.-:-C: 
59 M69 Z 9.7 9,7 0 0 

,_::.5cf'.; :-;, .fr;/L'/ii/:£i\M57/;. <: Y ./_;; ···•· .• ,:· . . o:;zp,:.' · · ,. .:/;;c;g[q;\/Iii!!.Yi?;'i,;]f tif'A:gi'tMi:iib \;/j!l.;;;f:9,C-•p10J.,;; 'r{;:{'.it\if;it/%'; 
61 M96 Z 12.6 12.6 0 0 

', '62,:::: :_~~'{-fi·:'<·.-'"I:>Mgi'' ·. '"· ... , · <'t:. · .,-·, 1-2:6::c:-,/H,.,:·/··.j.o: :~,;,:.,,1'.z;6~'-i•:' :,:U~=,f:o=<,:•i;,r ,<'-''./i/Of't•::<>: 
63 M98 Z 12.6 12.6 0 O 

:.r6'4/;i :_:,, i;/};/)'.\iM32t i · .. · :, ::• . ,; · <' ,;:' · , -,,z1 · · ·' : : . · :·.•c::-:\. ::· :)gt-216'/Ui;\;ff;';;;,'.i,'i:it {Jf:ij;2;5IJ;tii, /~:J;t;1oP\ltfi: f;i','i){~i!J~lJ.i.fXr 
65 M101 Z 12.6 12.6 0 0 

''66<S! '?/f:l,:t\t;;,,:rv11:r-f;;';,/ .. :,/';' : ;,,' ;,·,zc: . ·j_ ·: :·' ·;,• :,> i:',,,·:·rtttfi3fff)fi,'if;",:;tfN; 'H}~a2'Jlf';'c;\/; ;@rtt(ol:},;!Jf; :Yf:f'.jjf/i([h1fChf 
67 M99 Z 12.6 12.6 0 0 
68\:% )/}i;(:C!<::::ii'/s1iM10(F·; :, · • {· :;;::.; :' < .. ('':Z-' ·Y: · ':r :.}', <> "< ;f2~5j,t'}[J'~J:\'i/:'.!t lHt:41izt6';lf~ :~t:.r:fdfit'itf£ fHlih'lietttii!:1 
69 M26 Z 12.6 12.6 o o 

·rto'ii ;itHXf:<~fM~3Af: . :_ ... ·:. '·/;.•' < Zf .> .:·., . ·:.j.::/ ,<·· -t19)t)::J\{t;;j:;.fob t:;ti#19'tfZ~'.\!ii:-i:1-! ii/tittroI:ttJ[~ >tlt};;'o/)'.t~ffr 
71 M107 Z 9.7 -. 9.7 0 0 

+z2w @f,t(SHii\fFMlda"'-·>,r:<:J';li>r;:,•;,:,- 'K,f..,. : ,•.·· '-' ·• , ,·,.c'/;c~;•,: •. ,,·~19jpi-/:~\{ffJr!;mW? 1=;;:1(tgif1<?:;;;ri-t ,?1t:(,;:o\1t~j~ rt;6ttof:t.t(if) 
73 M105 Z 9.7 9.7 0 0 

f7:4i,{ fl~y,g:J,;1EjM1041'/ •• . .;e O'i •JJ ',:, ;: <2:,:' · _, .,.. ·,,:;<+Ft,:>:>•g;q;;\->/~:fJtf:,f;JJ% fii%Jfj1ifif/,J:7 tJ,/'.\Tol\:;I;~!JJ, ;,., · · · --,:, 
75 M103 Z 9.7 9.7 o 0 

J:'7;5)t /ififE+'Jft~'IVl~oit\ ·. ~;,.c,.1./.::\ >:· :::;;c:z:· •·. ---• .. ;:. "::i>:·•·;: __ ·· .;:,MP''" ·· ;;,:""":r:i,, i~f!Jltg}'ii:Jt>t .,. ::· ·:,,@~:::; ,,.,i;lr05.'/i1f', 
77 M101A Z . R7 9.7 0 0 

htiff J:F))\:,;iNti/itfo'OA'' ._f <+;ccu·. , ;'}lJ/'' < :,: '· : · (-:'Ji: ; ,: :;-:;;.g:7:+if •'Sc?OC•:•,:a'•S';;,-;, ft#lgf~)r[$10:=i ",';J;;:Jf{offf/l'~U fif{:ifoft}f P 
79 M99A Z 9.7 9.7 0 0 

-;:,•s(h:'. {;o:y:_:•~·~;,:~;-;§1M9aUC · •·c,":•:.:• ,;:·;_:· ;,~,::,, ,:z, :'if.··· < : ,.,_,jS::-, .,,,, !'.rgt,1t:1: fo::''"• ,,,c-,,, ,;t.;;~)i.g:~t;.t~;%':\: ,,. '.;;;,,:-~~;~o;-&;•;,:,:<. 
81 M97A Z 9.7 9.7 o o 

¥82!:f! kl'?/::):¥;'t1/a!iM96A:'/: ·• >·• /' ,;:·> '<:.·.;,;,z•·.· .. > ··: ;;-::n;:.·.•·· ·· ,;;g/7/,tt>:::t;itt:l,: i/f(::J:tg);z;;"i,flti! ,;, , ... ,,, .. _, .,,.(>:>. , 

83 M111 Z 18.6 18.6 0 0 
J,134:i;; t?t±{W,@'EifK;ftj~;i:> /:{flfi.:i-i·if::;: .. z ''.', .. :·'•·:_. ' , ·••,;,S;;,~':'.'.,\',iFfi'fB'iH:&f•;(9i)'.:':i)i!i t~~'mWal6tiilfrl :,::;J);'I!}~-•-••' {Jif,}~},m'ii.?':'t' 

85 M113 Z 18.6 18.6 · 0 0 
.ib86'fi [ft}:f(tf:)ttMilil:\:tif:'iC:ii)t';,(:.:.,;.r:1·.:•'>:;·,:.; J>·•_.>·:jzs•:i:,,:,;..•'.,,•C'.·~ :.')'::''iDY\:.J/t,j:a]6'?fo:j}Jf·It;))a: K!f:!!i;)f(tffi:J:l'Wl.i!} 'ci,~,,;,,,'.:if.J:t,•c,;,c;cct Wt:Jf0]%{:it~-

87 M115 Z · 18.6 18.6 O O 
~f881if 9\2/:iif::~f;;-;'/tlM.1'W6?."Y ·, · U '< 17 ;, ;: ,.. ii, -.:. :,z·; .:-,.: , : · '· · ::: · .· :; ' ; •;:;;L,'?'•:J:i:sT6\,r:lI;:f,;';f,:fa~!'il }Wftttif s'f(ft~%~l'i · · , ,. '"" ,;~; ,,,, }[1i'.[ifi.f:t0!.'::!W~t0 
89 M117 Z 18.6 18:6 0 O 

Fgcf2;>;tt?i::tJ:nttivtf;irgi/2 i>c<Jict.·,.·'.:.;·;--z/,,-:,,-,,-::· .. -,-•, .. ·. ··,\.:L•'Y:·<:)fif6ii'f3~tfr/J.ir'!:1W,z;\it1it81ijf.fJ!J~:1sgtf:d!1~\f~il? 

Envelope Joint Reactions 
Joint X r!hl le Y nbl le Z llbl le MX rlb-ftl le MY llb-ftl le MZ llb-ftl le 

1 N1 max 5.5 8 11 1 8.892 5 315.326 9 212.242 7 800.242 6 
;;}!20i11 i\iiAfi,,t~t!~£f! \min J:)i1;5J5:,1/1 i6I \::)-;t:-j(fb ',jf;; ;:~:a:8921I }4\ ':Ylf;:';;ffi;;f:lf2[?0!Ml lt1J~ i1f&2-;zgi5 t\iijJJ ~m:4'{~2'~~~8'Ai1'fft'i~ .!tfti . 

3 N6 max -66.43 1 126.035 7 602.949 9 O 1 0 1 0 1 
J?~~':W /!;.tf,,f;;J[fitJgt:.1,tiriifi ;;338,'f395 )i'f)'iJ t((025ti:: \1? ;::f9]45zt ?Ii!Y \1\~:f1:=Xot#i!i?,.fff) ~t1j1 kWt-Vlo1'f1-Jl Mfa! 4f:\~:J.J~tJ!offl%:i.J!\'¥f fii!ilti 

5 N11 max 211.623 3 643.479 8 0 1 O 1 0 1 0 1 
?!'~5!;;1 !Q:~illH::fiAi£ifit!~'l1f{ffiin'. ~1:94-t40S ;;t2;1@·~·Moa4 'if!ii: :,:/1;:'.o/'W ~(i)l< ,,,. i;,.'?ifjSi :;;;;,,iiO~.;i.ii;:fr ;)Jif!;,i f;f~~i?,1-f<Jff•tO'ii/2;;;,:;,,i;;.~~'i;~ ,kist 

7 N12 max 29.4 3 32.653 1 76.327 7 0 1 0 1 0 1 
¥:t:a~ 'Jt~:fFJ%\tiltif~K{i! ;mfri A1J2ilff:iFl{ (:]~;J :{32:653}' :!ti ::Jtfb}/t'¥!i E%ff; s~}tH¾mJJJl:N~f:iYt (ltt]i Ml~?OJE;rs'l]'J t;{f;~ tfi)j;£4!{~.J£0ir'ffliffX;1~;i§ Iii 

9 N13 max 722.582 9 138.008 6 0 1 O 1 O 1 0 1 
~,11rttn:~ ~I.,;~~:;,;;g'.~~0¥~ ,mirt: +1,6.1:i;2~li54~ !fm; ,'¥65!8'A::~~ i~9~i ;,)-:;,;m:•,:;~ffi ~,a:, .,:':~::t;~~,.;;,0~{~~,&:!\Wi ~.fr~, iMf2-~og:1m;¾%. 1,;~1~1 rt,::1i=iil'~11~~rn~~~§t1it1.:i: ~11Ii 

11 N14 max 1327.362 6 60.987 1 O 1 O 1 O 1 O 1 
ttGliiI ?if4~fiiJifu,.;faH, ;lnifi' !Y.iaii'il~Stil it9\i. J4§3To53':i :X6/ [2'?ifl'.Jf1 fih-s l/U:'il,t'±'i:{t:Hi:-t1~t1s1 i~;;; 'i.ltfiil'.m:l{§J! ti?:1t: t~1Wi~ili11i(j'.gl\;{if.¾.lft:/,ifth11t1fft 

13 N19 max O 1 -216.958 1 939.19 9 O 1 O 1 0 1 
!{;,1U~1 Ui;~~tf!t';'s;;L~~~±- min' ;(c;lJi~Oi°ili•;i-;~ fr;fB il',¥l5t22a ';-,j'fcii :.'4'43~6¾W ;r61I~ '" jj,1;~ 'iiiii,ffco:i:@ii:+~ i:.1.i~i ~;iLjJ![,,,:oi-ittl<,ti;i~-,;•; ;.,1;; 

t~r~t1 tl:ift~!~trr,ffilj};:~~~:;;c: ti< :~;~it~f: 6~t ::1}~~:i ;:::r ., ~\t'.Jrg'tfdB~~i :i!,~t 1!:@1rga~t ~~~i 1¥fitt'lftgr!tifr&t:1.t,,;\t: st~rt 
:ilti@Kt tff~ili\i~'.1~'1.@&:i'-14'05'!663 ii6'\ Jctff!056't: lfri : :f@:"3-78iS l4U \i ·' '·" /Ii~l!~ ;i£:;~ffbllftit1 ]fffm ti1ts1tt.ai lil1'l 
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Joint X llbl le Y flbl le Z flbl le MX flb-ftl le MY llb-ftl le MZ fib-ft! Ir, 
19 N23 max O 1 295.774 1 278.238 5 0 1 0 1 0 1 
20'': :·r .. >r' • ._.._,. miii · · .... o";, · · ·t. 295;"195 .>t ··~211:·5s- "4·: ··:::;-:::.cf:_:,. -··< ·,f, ·.:·.,•o.:<- <.f. • •o~:.r ,.., ·.,,. :-1-
21 N25 max 0 1 154.597 6 141.089 5 0 1 0 1 0 1 

o'.22': .. :: ,.O;::"( _.: ,'. ··=:.min ._: ·()/-/ '· .- t -·154:497 ·'.•f .:t41::172 "i:4.:-;: ,>' ()':'._:,:•_'.=:>- :_ 'j::: - ·-:..:::n::,_ '· }.f: • ·:,Q'\ /':·_, '. ·: -1 
23 N26 max 305.253 8 76.374 6 66.221 5 O 1 0 1 0 1 

·-=24:i-:- /:L:<=-:\:/·:'i: iriiri '.;.-245:-253 .-st ·75'.22a•· )f,. ~6ff23:l' f.11/ <f:-t ''=f·O>>tt=- :'jc:• :,.;.e.:i):f'°'.\ '!:'fi J:-,- =,-:'--<''ti'.?<,. 't:· ",:'.·· ; 1-;: 
25 N27 max O 1 68.86 1 66. 766 5 0 1 0 1 0 1 

c;;2B'> (?J't@:.iifri:1'?+" miit i>Lo::;:_,,. rrc: :-:a:3:M3/ nit .-~6siai:!'t:fi -4:,-, :, /,-.=,~,of;'JT'iJ\ '-:,1 ;.: J :: ;;:tot{,; ::'wr ~t= ;.:_:;:; . ;lo•,J,::;- .>c't• w td r 
27 N28 max 0 1 149.05 6 121.218 5 0 1 0 1 0 1 

:::tat >I,:,y,1\'•JE;,>f.1,. ·111;11· s:=: .. ,:1:0\,:,:· <f:; ·:,13•t99•. ii1:,:; .:42'o?s69 tM ,/:;:/\;id(ft:<:n <f:i \•/fo?-:,, t1t .:\";.·· ,., •. ,_,. cH:": <:::,, \:t-. 
29 N30 max 0 1 268.43 1 249.794 5 0 1 0 1 o 1 

~H3oz: ,iti~ttt!.f.(?&-rr 'miH :t/ir'iJ'R.t:\'i " :t/ t251fB9'> t6t ;2stEoJ2 /idi\ tIIT??toJtif1W1\I :J1t1 ;vtxon:;;:-;: ,;;;1.t r~c .. . . , . ., -, 1J1f 
31 N32 ' max 36.86 8 33.72 4 29.4 5 O 1 O 1 D 1 

:'.is21i %Nl,HF:\/\/ 'inin' :)/,of/,' '-.:f'. "t33,:72') (,3•; ir'f,;2if'4\ 1 li.4-ifl .:.•"·•''·''.a.{1, ,·:;);:/f /1\'.i!:?iiiol~JV :;\tJt:;t 1~,:"''''' 0 --t•m.'n:·,.:,:,'"' 1.111:'fi 

33 N33 max 0 1 276.199 1 289.852 5 0 1 0 1 0 1 
i53;;ft /.'f'.•;t\;git'!••• ffiil'l ;':ii(O:}'.: '-1° •'176:054 :,'.£3-( i293':i105 ::4;; >tt:S'°Q'l)?t1i'\ :\t:-;, H''iiW{'J:' ":'i1L- <1,':':,'<:J(j;k?t):,,,,,,, ,:;;:ii/ 
35 N50 max 548.626 3 2103.238 4 0 1 0 1 0 1 O 1 

~f3(f!f ",~jf ;i/f;tt> ifrfin i:/:t5251i; -{f_:: ;32511:15 :,,.1,; ?Ulfotn:-i 'i\fa; {'\;)Jl:tt:fff~JN;i[ rtt f\'•:i'.;(}c:;r:d:'. 1%-Hti Iii <.,;':',:i:/;c >, .: - ?1/ 
37 N51 max 22 8 44 1 22 7 -22 1 11 8 -15.143 1 

)38:'? l:':'X:{i/11!/f'ii./':'. 'min' ;;,:i:::22:? Hf' \'.'•44t ; Ytt : ;f::2~(t/ :\fi':': x:,;:;)122,?izk'.i 'AH f;.~'1hl'.\ :/6'i :Xitm1474{95;t':;:::,;,• m:rf 
39 N52 max 22 8 44 1 22 7 -22 1 11 8 -4.957 1 

!.Jin'.!; N.:SK+Jif)::0;./ }rf(n' \;:;,.zQ;)}( /5:;, j:~{44,{~'I /1/ -:=\t22{)•' {61 },;j:~:<22!:;§:'.:jfi'. ,\t/; ";",;fr;::,1Jii\'' 'f6l-\:J:;j::J-;':f69B'r594',b6 ?at 
41 N53 max O 1 519.254 6 137.106 5 0 1 0 1 0 1 

J~a2tf 1;;;;u,:srt-i•l/i\'in'1•' \?;~::m:'c;;si <t.v '25atsas' :c]t tic2a~6s8 :;;-4? :,-;;Irc:;::,0:=r:,H,,; 1.;;1;,::. :t??bttX\ *-;1~111;:;;v_;/i;,y/iftii'Ji\?<Y :t11t 
43 N55 max O 1 0 1 0 1 0 1 0 1 248.425 4 

\££4\! ;t['Jlf,?1./i\'.};f~Ei 'rnlfr ;c;:2•,;n}l'c/I, /1/ .;/n,·09\\}~,;: !.;?j(, :{'7;{/())',:';1\'.) !'I1J; Hi''f1:,,.,.,;';,,;-,,p,,,: /L )\:''.)fS!ol/W fr;f~ f:~\i;':f1,if9jQi-7gfi'(:\\.\l: •Ji/ 
45 N65 max -30.212 1 1076.129 2 573.214 7 o 1 O 1 O 1 

.ff:~fi;i\ ~iJ?tt,:;miii~:+ WHn' ;:wiimBs ?,2:;: •342}1'.i:is,. ,f.1f -;sliftHft'iB 0a>1,=;:<;:-;;{n:ic~',1:,-,, w,1r, t\i?oiDit CJI ff:- -,-v,•'"·'/::·.-;.} '?1t 
47 N71 max 1202.421 9 115.287 1 130.269 5 83.917 5 879.01 4 317.915 1 

!i4'a?\ ,. , .• :.;c-;; Jilri+ r@:fktt2t :"1;/ ii5973782 '.J2r Ci'56l(h9 /'4t !:-J::tf±tttg}g\V:i':'. }4i '.150ii-736 '.f!,'c:· :UtL;;~12<iIBB2f:c':? f:if 
49 N72 max 496.109 3 922.465 4 323.174 5 O 1 0 1 0 1 

Istni ,.- .,, :'mfii' vt:tf0'43'A r1·:1 437tri:i'6: ¼\f:: ,,tsgsfsgi:, :S'4M :.,..,_._ --... , -,,,.,?':" >F: ?:'.'ttat::z· :a;:,;:--:• ,/,:L,, ,-.<i'':tU'.ii x;1,::; 
51 N73 max O · 1 17.608 1 0 1 0 1 0 1 0 1 

f;&2}!ll 'l!Jr;{?{)?-1;t\?i Wfin H,l:-i.lfb'lI~t;;i ttd f:~Z-8,'.!:i66 U,iJ i}ft0i().f·?? tc~1t:/:"'''.-:"diit:C:::t;:~;,; :dt ?,l:'ttht~f:; \W2 ,,·.,,.;,,- .. ,.-"' ·--.-. .-. :\!:!ff 

;t~~~~t ;i~:y~,;~
7 I 1:::ln ~~~1 :,:;~·>,: tW~,~.i-~~~i }tim ,1v;~g/ii'~'; ,:.Jm !)::;+"':':,2,:,,_,,,,•,;c;,; .•,:•~~: 'tDt~!i/gPS? :'.i,J;:l ;:•{·:.- :::,,;'l.(i£,h,!!c;°/'•0frf'.;" '\~,;; 

55 N!'.l? max 106.961 9 2.827 - 1 3.488 7 O 1 O 1 0 1 
t¥5BW 1:•,1:c1 imiri .;f~r2aB1ii:; ,:~::c: rff.~29t'atJ 'til:i \~¥9tl3-l ;1fa11 ,,:;e;;; 1:;1;;? :\W'i11?t+;.;;::;,",im ''""i"'=1 if.fl{ 

57 N93 max O 1 345.846 4 O 1 0 1 o 1 n 1 
*158:~ ~t;;!d'!l.ii''i~#.tim,:W ;ffi'fii' tlt:;';+1@E'!,i~'fi g-1,-,, !.217;g;795: 'i15~ ,Hi!itt:ii;;:",n 'iMW. ¥-:~!;f,;i'{.!iOM¥'~itl'B ilitc~ iI&~:".iO/if/;£;; 'tW~\ , .. · it1~ 

59 N98 · max o 1 108.736 5 o 1 o 1 o 1 n 1 
Ifa'01ii \«:m't1!Jfg~it:\3'fa -'mi'rf {:!,1i\a?tl'! t{t? '.;'.~;t6l5::f2 }~a1¼.' i?l~i:Wf t~;J ?ifol ,. ,., ''" ,.,, ~,,. , _ :~/ ;J1i'.i \'~ifbl:!/f t1Jfo . -,,:::;;;;? -Xf;; 

61 N99 max 1712.629 9 425.07 1 495.852 5 o 1 o 1 · o· 1 
~62"/%,.,, -'rri1frr.i\8i:ff8®~1t~fi':Jrf.$$Q~t5~i\:i6\tit9"oa'J"2.ff:tt!4'l; ~0-f;;," u ,, titij!t;,, .. ,.,, ''-': f;ll 

63 N100 max 0 1 0 1 0 1 -20.772 1 0 1 125.62 4 
ttant t:1t@'}t1tW@A}};JJ! i\tiil'i };,\.t@Hf~;, iif\ ;(1'.iiiIOt:1tH: ttt1 /%}'b'i;!iff; 'ii'1¼ ):f\i?c'£f25:62:¾~ ~~'42 !;tilito'!J!;U: \M~f tH?:WJQ@frh't2Pjti:J:ii 1111t 

65 N104 max 0 1 141.66 1 · 0 1 0 1 0 1 0 1 
*66~~ tY!if>f];'.ic;f4@t:''41~j):' ~mlii: t;~;::~();;r'.!"'f;j ;{,fo! '.flt.4itt'36~~ ;¥2t~ ;~ifc'ffOiJr:.~i "fl .. 1~~; ;,'.f;t,~i~mo~~•t~~{fa(f ~i1~,; ;!f.:::r~tO~r,ghif i~itd ~2½~:):~:\\"$.~;;WO,i01~ifat:;,;~']i.; ·lf~1~i 

67 N5 max 423.127 8 643.648 1 19.459 1 0 1 0 1 0 1 
!il'f6'8if ~imtHt;fH~~fJ? min' &2~1t>~aIJ°ij tm, :t1:39j(j5rzl ir0&1 r;tQ'g9;plJ$} /1:Slj H'ilii@.1\/it@f!:J&6!JfJ 1'%".tt •rn ttii "'~'~:;_, t1s1~f 

69 N124 max 268.326 8 243.734 1 0 1 1378.025 5 0 1 0 1 
J.g-7,ti}~" ~~,;-1,J;,s,::,C~i*;f,k~ ;fuiff -;-259').zas r~;,p~ Kt!,m;ssa, st&~ :,M:;~of:tt~~~ t::,1% ;,;/if~7'':Z::I653-~i!tt~ ~A~i ~,']ct:?i\Of!i:i{;,, 'M';:, 5-~~;1~::t;hAfi01t~itJ.lii:c;'~i-1c ~1W~ 

71 N116 max 360.843 9 835.124 9 0 1 3027.792 8 0 1 o 1 
-tf72l \'!f;;~fa)i:/Y./111%('?.i: i'mffi' ~20·aifit,i ,;:,j:ff'. ;ijgijI1it1:§l ;fL1Xi ;:;j,fitmi::Nt ~tit B?f'.;2'.'iet'ffso$lfil 'f:7il.l i~\H{tH!it1;J i!fuf}c :((' :••·'" Wf;\ 

73 N11 OB max 0 1 210.839 6 0 1 0 1 0 1 0 1 
iliv.1,1;~;; llrfiti1!0!l1".i~1'.B'J.i ;Mirr Wrtitl!ii:~1 riTli 1:~11'0't4911@fgJ r~:ft;fdJtfa¼) ~ti~i •ititii'f~Jot,;ffftr.~{ ;}iiM1,r,~·-•·•1,,:;,.,.;,, :'8!ft ?t't;,J.i/'1,tlt t:,1t 

75 N15 max -1.415 1 346.147 6 0 1 0 1 0 1 0 1 
t1t(t/ rt?¥ttsi?,~f,iJ)6 :mliil ;i.2j~i'iU/.Ol! ;!;f)t tt66f81f3' ~;'j)! ;:\,ftO'.¾?:?\~ ltt1{f; 'i:,JJ1rfi'Ot·cf:jfflt ft~! '.?,:.~tot3{ ;)ii ,-'):J,::i;;(i'Q'\ "" · JIU 

77 Totals: max 3141.672 9 6347.051 6 3700.591 5 
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MZ lb-rt le 

Joint X finl le Y finl le Z linl le X Rotation ... le Y Rotation .. le Z Rotation ... Ir. 

21 N11 max O 2 0 · 1 0 1 4.365e-3 6 7.458e-4 6 9:848e-6 1 
i\&~t/: ,,,,·i,.,,'.',,,.,;,;/\ti ffrHn:i ., ,;.; ",1e::,,r ,,;~:f:: .- ·• , ·t.oi :' • · , : '·B-, • · • ,:; ;f'4:z3,·• "\ .\ 9'~ :;;,ta~a4ets ;r::f:'1 :itff1ttfi{f4 ?!!gY 2a1a~ifer4 titi!,1 

23 N12 max O 2 0 2 0 1 1.571e-3 6 2.693e-3 6 4.673e-5 1 
:t24Kf /;):(''f?\?(i''j;!;j :ffiin'i' :Ih!Fd1L ;'.\! •>:f'' /~\> (f . :.:, · •i-ti :::a : ; / .:. L7i :i'8'i:17·2·it5 t~t/ \!lQIJ24'e13? iftti ,J1t60'ttff.3' (itfl: 

25 N13 max 0 6 0 9 1.314 6 2.397e-4 6 1.212e-3 6 5.161e-5 1 
t12B':Ci ,,,,~,, .•• •. ~, <, •·rmir ?:,xoir:, t' \g;; : , , Jo>' • f:i , -,c .• .·._ ct-· .:,.::: rt' f3/:1tl5e~eHHti '@:s2e$1,';;t.@r:1 }rtrf'aoa'e~a t::ii.1!1 

27 N14 max O 9 O 6 .612 6 8.3e-6 1 1.704e-4 9 4.154e~5 1 
I;;2aj ·\",%ft:dttB:.Wl/i 'inlnf t\ii'<fottc>:n \5: • r< -:,t'cr o:, •.-· , =:1, 1,; Y'n. i / ' it1?0 :;4f5·a2ets :tBt :Jttaci":1e~ ,trs:t ~ift~itfe:,,;$• J~n.: 

29 N15 max O 6 0 1 .124 6 1.296e-5 8 1.308e-4 9 3.383e-5 1 
U!@@!Et .")\;',.. .)i~C.ifi:Y 'mifo1 @?\ ij!{t\ /'.t:/. i:>i ' 'O .: / - ?fV ,c/ •:!id'?: :c ,,,, ;,A:( ~?t295e1§' itHi ;:;if-iz·B5~¥4' Jm\1 N11'i{2'3'a!U!Il r!'iiz'.f:l 

31 N16 max 0 1 O 4 • .077 6 1.417e-5 9 2.308e-4 9 3;177e-5 1 
!a2rJ: ~tHt:tr:?m.r:~'£,tc1;i frn,ni' ff!~1D1;:'tAr tg "i /-, .i.(,:,o o' .;, /:;: •:1:: >:'>? o• ;}er)" rtt 1arosoe#s 1t1fi; tf46:f3"e~?i!Wt ;;~t:;'.;i J;~t~4ei51 tfif\ 

33 N17 max O 1 0 7 .04 6. 2.52e-5 9 3.64e-4 9 2.724e-5 1 
if@$/it ~t¥4';;1'tt~t}JfiWJ:t Hntnf ¥fJ'~10'Ait\f:i; (;git .J <!;;~{)':°• }:Y ; "'ifr ;J;i\,H.i'14/Pk :i{g\i .$3~;,f3'ifi:i'J5: 1M(:g ~t(i:fis'etf.41 ;ffa~A if3;,mg~gg5, it~'tJt 

35 N18 max 0 1 0 7 .024 6 4.064e-5 9 4.951e-4. 9 1.956e-5 1 
t&i6%l~ r0~1?t~1.)Wti~tr:1r tffl,rf :ti<o'!r4\:t:: fg'f '::<\~i':otr;;,,, ;:;rr :, ,;,,<02:t)? i5gt ::atsa3e~51 ,);1if ~:tf.s2'9~¥4' %ttfJ J5/054·ffia ttJi,#! 

37 N19 max O · 1 0 7 0 6 1.308e-4 9 9 -5.373e-5 7 
it-381).1 [#'%filiftl0l:;irn::±rn imfni: ;j}f;ii35Ml:S ;,:gt' A::t,Jo[:;;i:,\/ _:ff{··'· · :'.;':?'.i 'Jg:} ':3if738e-\il :JJ)itt '.:ri '.49"f0'4t.1lf.lf5' tiW,~ 

39 N20 max O 1 O 1 0 4 3.668e-4 9 5.982e-4 4 4.629e-4 1 
1fao?\i '.;fic@r,rr&1i.:@Jf 1rrww t:'.::.:f!t13;z:•.;;; tg? ,ttf''o\::: ;.L, '.:,,pJ 1:,:.c: _,_:.;-n .. ,, .?? ,/'5::,j ;W!t4·5t:;si xin1 t~s:r.1g~g4i tJ§}l t4'fifmtef4W~ ir~t~ 

41 N21 max O 6 O 1 0 4 9.489e-4 9 3.645e-4 4 3.673e-4 1 
{[42}f; i:'!1,t~tf}xltr;Ji\tsj/;t. frrifflt ifXfo\Jlilit !Jia1t \?tt,o':'J: ,. i • ·fl!, {;'\:';\<df,:; /t: '/5::: ~5fW46e'.i5. #;j';/} i{BifBi:'7:e;-4: ~ff5H {3'!6W9'~~ (t,ff,{\\ 

43 N22 max 0 1 -.008 7 .008 4 1.122e-3 9 7.341e-5 5 -7.436e-5 7 
Ii'ii:if?! r/tjf'.fq;\!iiS!1iVi:\ri Jmiil:1 ;;,~t,:f~ti5It}: ·,r,;a,:~ F(f::klJ:lost?/i I?j.(:; ;t!(/s:0oat\/; p5f,t ;:5f:,m.ffJ¥~fr ijif{l ½7r-29'.fei5\ tt.tf~ !if.$75:ei&. t:11!ft 

45 N23 max O 1 O 7 0 4 1.295e-3 9 4.617e-5 5 -3.926e-5 7 
'ffi(fi faiJJfi{iJ=;',~i;iffz~;fp,t !rrl'fff; t!rii:;.'{gc;;,i) :;a\ '/'·:, "ciC-i/,/, '';',f~ };M''.f[o:::>;/;j ¼5\Ji t5Jta2§~5 'idW :4'4t5rt'9~5 *Ilt-t1118Tg9;4ijg5 [11t\\i 

47 N24 max O 1 -.007 1 .006 4 1.591e-3 9 2.826e-6 5 -5.603e-6 1 
1'.l~aw tS%l·'.iW:JMtt:;.:~Hi! fm'ii\·:i ,2'./f~}:?649?:} Ws::X -,~ift~roo't'.';,'N 'ti? !1':'.';;'Jlfdb:a\?i i?s\ ~6l~5fl~g5'. 'ff:ifg/ Jtlf06Z[~6! flt'4:rti t,~~32gtfaf Wm~ 

49 N25 max O 1 O 1 O 4 1.814e-3 9 7.581e-5 5 -8.58e-5 8 
f'l;rs-ow :'2:c%\itrt.#':11~~f1,'!f :wnrr1 n;;.,;2\1~:eWd ti&!'. :~t:firtdfJ,.'/f 'flft t1/\sff:(:f'itN•::t its~,; c.mti:ia-5e~s: ~rrt: t=tfattwe~5~ V.Jiiti \1im€i~1"&1J till~ 

51 N26 max O 6 O 1 0 4 2.003e-3 9 6.542e-6 5 -7.161e-6 8 
@52\:; }:::l:4:fr:1;;f¥1%il:i'} ;ffiffr ;?:i:diol/;:}'.);; Ja\ :,',_/ci(Io::>< ·: J,> ';h>fb/; · : :• ]:!5/ J;6'{9'6?~5:': /ct·fi;:1 i6(6il-'5e~6' 1/iJ.4{:;; t7tgatEf~tft~1;~ 

53 N27 max O 1 0 6 0 4 2.192e-3 9 5.648e-7 4 -2.552e-7 1 
r:s~0 tfaitrtitt1\1ttit/i'. ..ffffint iiEJ:.fJ&tt;;,:, ,;1st flD-/t}ion-X:- .. • j,'fi' l\&/Y;o.' <\ " ;;r5t i~2asgt ?~i't ;:;:ii:j5feft¾! 1re5-;g ;2}3sae~tf t1ti5:Jn 
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Joint X finl le Y linl le ___z_nr.1 le X Rotation ... le Y Rotation ... le z Rotation .. le 
55 N28 max 0 1 0 1 0 4 2.412e-3 9 1.409e-5 4 2.876e-5 6 

-'sft ,,,,...,: :•, min .: :::.Mi::. • -a:- :·• < · o · & . · ·· ·. o ·1:r ~7::664e-5 ... :.f :- ~1A3ae~s :::s:· i:tt:;:1:fe::5:, --·1? 
57 N29 max O 1 -.002 1 O 4 2.632e-3 9 2.839e-5 . 5 -1.691e-5 6 
5a,.::: < :,,, .. ,'.L> /;; ,miri .. -1:32T 'ff _._003' . 6'· . : ff'>' :· •.:5t :,S:043e-5 ;;;f:· ::.:t869e:5 >'4> ;2\607-e~5 '0 fi: 
59 N30 max O 1 0 6 0 4 2.853e-3 9 1.072e-4 4 9.012e-5 1 

/6Qf :d:;.;c?' r·2::,/i: imirf ·.:c-1:7'73< !:ea:: Y : .. ' cf·'··,·. . '.,f;: .. , •: .(j:' :-' ." '~5/ ;8r422e'-if, \,fr ~f057~ 1ii'!'t~ f4{2'75e':;5:: 'i'.6\:l 
61 N31 max O 1 -.005 6 .015 4 3.073e-3 9 1.103e-4 4 4.556e-5 1 

162:i }{".\~X,-;.,J/~f}/ Finiif ,::.::2;;:;f9:fS rs ' ):(: <,01'2;, · ·', 1:: · : '<01'5'· '>, ".i5'.'e iB1B01 e'.:5 iW) \:1~ff6e'.;'4i (:{5,;,: ~if 686'e~5' i6i:l 
63 N32 max O 1 0 3 0 4 3.262e-3 9 2.757e-4 5 -4.083e-4 · 1 

ve4< >·A//l/:::;:,:.,,. fmii-t •Y:':eo(•' "": 1:f ·"' ::o -· · · · ",f,-, ,t:;•:o,L :,_;; ·:::5':·. :c9tt26'e~s ·tilt :~2:69'eM'' <<iH: uiLt-si3e~tli ,:._:if? 
65 N33 max 1.746 6 0 6 0 4 3.686e-3 9 3.559e-4 5 -5.551e-4 1 

~16611 H!f-:./YA}@f,\i{t/ ffnin\ \;!l''.'.iitjt'.:}~ iffi {t' io/:: /' ::;•ff.: YP/'.'::_:'d'/,:.'f:} /58', ~I'J:ii'5iel5 ?ti ;3:4i9e'.4f f!)f'! ;9f24Se"@r- ;li6ii'. 
67 N34 max O 1 .061 6 .023 4 5.007e-3 9 2.077e-3 4 · -8.132e-5 1 

ti%it :rf(ii/:?t;Widri"i Hrilhi .: :?<63€hi' . 3/ <~:./ ;;002· )ii: >fi :\;/ ;;o2:f r::ct, :f5\ sf~2l3eU: Mt+ ;;f}9'a4'e:Jg 1+5!;;; ~5t098el?~' :i{R!if 
69 N35 max O 1 .537 5 .36 4 2.398e-3 4 2.837e-3 4 1.159e-4 1 

fiio}J ,,?/t';.':'/:::i?i:i/ inlif .'. : : ::.'f.f'.:·_y. _:;:f' i i:\':C,·~:O:ff-'> ;" iC1< ;..:/',;.;:·25:f:1+::· 'i5t '.4tA86e:'45 \tf;': '.l2;W54ef3 ,fg;{ i:::f!tl1i3'&:f3 °·m,'ii' 
71 N36 max -.004 1 .447 6 .036 4 6.063e-3 9 1.878e-3 4 3.74e-6 1 

StJki :,q:?/h(;tJ\Wt i'min1 ;'.'/i.24:f·/ id.i:it ?tFYAd',;-,,;;(< !/f! :~_;;:JiJ;236':i:,\{;; i/5}:; ,1t.!003'e:f4 ?{}If kif024e;a '.i:@'f' ~tol:tte~3 if§tf; 
73 N37 max -.004 1 .476 6 .029 4 6.058e-3 9 1.846e-3 4 6.981 e-6 1 

,74:::, 't??!:f;a',:>::ce imfii/: \t2·r:;:;, )f; P'.:?.::.ox : ; : ;,.1r >:k:::-21J:0,:::; ifi5', Qlt4ese;5 ii1r, :;::.3';051e~a', 'i:s:r ~'BfBsa'/4~a :;:at 
75 N38 max -.005 1 .485 6 .01 1 6.016e-3 9 1.809e-3 4 9.741e-6 . 1 

fr76U //·ilf'F+\?/;faft\ fmirt ·::' ii;,q3;ft,\ ?if: tt'·JooW:i!:C, ,;,1t, ,4:/'J:a'fifc;,,;); Jsf ~1@aa'g5, }ffm !:/;;3;b'sf!i3J ~j5:f ~ai222e~:3 ;;Ja:W 
77 N39 max -.005 1 .475 8 .011 1 5.947e-3 9 1.767e-3 4 1.217e-5 1 

tdta'r i?i?r.?f'}#it>t,)'. ?ml'i{l ;rttta2a'tfc: ,,A¥ r:Hk@Jtfa,'/Vc r~rae. ;t<:f35-td + 1./5;; }ai'aai,'e!Vs: iM::t rn?1'ef5at:a' il's/i t2½7'.'7t:ta£a'. /@:, 
79 N40 max O 1 .545 5 .373 4 2.265e-3 4 2.767e-3 4 1.095e-4 1 

frao,:I Lf!:).if:;r'f:{':f'tf::ff tm,M ';s'i'.~i42JHt :;::g;; ;:;jffF');M2'S<e If1i) JX!/2'66't/) 'f!;5;: '{;,:f/98'e'44) g5w i~mi2se~3 Ws!Ji JZ1023e!i'S' tf/5:[i, 
81 N41 max 0 1 .54 5 .375 4 2.143e-3 4 2.677e-3 4 1.037e-4 1 

jif:ti! ,)),,::;r:;?:Ji~Arm WrHi'if, t:\443,::;:; , :5/ /iliitM2..'r::c '}f/ f.:i/~i2i:4i;;;:1 /5;~: '44f185~'¼' t:sM J:2t-a2:f~::3 its< :.::;hi2aei@' }i!'f? 
83 N42 max .001 1 .524 5 .367 4 2.044e-3 4 2.581e-3 4 9.855e~5 1 

Wa'.iP? 'Jf;:,wr:1t:J,>1; :miff ??:~:4s1>i C:5? ;_t/,£fbif2(\:t ,j1::: ':<1c<21s,:3j ,rtF ~61013~;:w >st~ ~2:i1'6e;;a '115tt c:,1:J~24'ei~s ,;;st 

ji,~::,i ,•.;;!, ".,~17\://i ,~fif", <~&1,>t' \~; r;=rs,/s~1i/:tn- w!;;; :::::'xi?~3,nr;; ?t~u 41~iti~, !l;t *i:J-~~ia ;;1.iit i'~r~i+:i~1 m~ 
Ji~% rtrtA:tLt ffuf~:; ;(;fr~~gg;'i}\{ \(;} j](/;}'£s~1'i/fJ '.'(;*}' :\'=';{:,.1~JJorr: \;if, ;iyg~~ti~; ':i;;}; ~~~~&~ tlii'.-;; ;~:r}i:;i~ :;slt' 

89 N50 max O 1 0 1 .013 1 1.115e-3 7 2.881e-4 4 2.461e-3 8 
;;;90),t lf,\¥ti/!0;~rtliiJ, imfri'11'¥:Hofi\" Hsi: ".',';'.\:,wih".i!I , ,_;;,? fitf.:rhtso/'.t~} C:f§\i ,4t'z:'stetsi tJ,)i -ll4tfe·gaia l15M ./2t'526e~ffi In11ii 

91 N51 max o 6 0 1 · O 6 O 1 O 6 0 8 
t(g!tfr ?/,\, ;m\nJit'c(,·:·"t':''·' %8'''-' W:011[,t ; ;..,'""'\- i'-'i:f'-JlYiJ\'Jt'c \iJ!'.& }Jfr>ilotHtt \J~fa '1:t@oii!ff't tXM, 

93 N52 max O 6 0 1 0 6 0 1 O 6 O 8 
¥,-g~t(f; ;¥-{t?Jt',1'.tfJ~}':/:\@1 fmfri~ )f5Jito'J;f;-t';;;; iJat', lftRJ ;:f~)§l~?olf,t~f\:it i\fff.Jt ~fi)Jfj;:(,o;,ji'J fi:1','s I' !~BW ~~trtt@f\'.{X;it );~10, 
95 N53 max 1.179 6 0 1 · 0 4 4.08e-3 9 1.112e-4 4 1.338e-3 6 

~t96Sfi ;wg:irm:!J)!if/;r:w., ;rfijfit f;il,J{off\~{\:lf JW:J W~!.1f\J{€)'1dftfi'lt lf~f ti-1fqJb'i:i?it+1" M5l?i %1'i!053Ei~' "[\:fl ';;'.i'.t'38Ze'$1'.' fist f§f.07:4e141 it'.t\, 
97 N55 max O 1 0 1 0 1 0 1 O 1 0 1 

!t§att P.ttiit:t~:J1i11kwr11:i !mint.' 1;)Jt:;1o;A:fo>,g :rr:1 "~ .,., . ,,.,,, ?Itlli "~'"t, ,,,. .__ 1r;,0,., :rm1 fAittto'Mlti& :1!t1@ ;;;; • N ;,.,,.,,,, ttw11 
99 N57 max .094 . 3 -.002 Fi 1.095 2 1.623e-4 4 3.937e-3 3 -2.075e-6 1 

i!tocit }t1~fr&i'tt~titi"@i .rrnta½ :J£:ir;10aa1tJ imlt if'H/Jifa!oo';txtJ?i :t4's: It.¥!:rBtdti~I;It~ ¥,J"t •;t~ij1-se;;s1 tJsI, 'F3!6'6'ag-~a w12~1 {s1a39fil& t~ijft 
101 N61 max .083 3 -.001 5 1.088 2 1.611 e-4 4 3.937e-3 3 -2.594e-6 1 

~te:2~ r~1.&~~~tw1r£rf;)'t,'itrEi tmin~ (gi8o;z;fji;J; ~~-2/i %i,~if?r1dotr~,~::;;; J~4l~ ti'•If~~01>'A'\li1&~141t:;j; !Jl{~94e~5r :;?5\'.f '#~o63e;'@ ~:~; ;1:>f19'9ei¥& '~'A~~ 
103 N62 max .083 2 .003 4 .988 2 1.396e-4 4 3.864e-3 3 -1.015e-5 1 

1}1mP ~*f>i{#.$\tih~i<~fi~r!;\ :tninB ;@~inB'!liA':;. \:,;3~~1 1;:i,,t,,1•1s1m'1J;ti:.\\\':\ /f.i:;,~\ ;;:tt:tgto:0Aiff./ft;\1' cf~1w t5m9;te~fr' ,~'i1tJ.1i gsr5'7\S-e~s~ t1'i~;~: i1Jf2Ee6e'lf.4H' t:w.&: 
105 N63 max -.002 1 -.006 1 .023 5 9.675e-4 4 2.612e-3 2 -3.384e-5 1 

1k1:0st ~~J~;:,:0H,~,if.J.1.d~~~ fm'in'! ,~&:.fot!l,r,:;:;;t ~11311: ;:;.1kmo2?trt~;'r:i tr¥.~ '-~~1MW00:if:,;-#"."1;:- %i1~J .;1t2s4&,~j ''45t\i ~2~ga&e~a r$'@;~ ,~5~99'8Ei~s t:~,2'fii 
107 N64 max O 1 -.003 1 .01 5 9.87e-4 4 2.522e-3 2 -3.378e-5 1 

&1.dal :11~it~~'~;ifa1i.\(.Wt1.,~~ fni,n~ :'l0i~tosg:fo~ \}a,;,, ~~f1,@.;t(}Waht\\£ 'ii4i.k ,ttt:'!'~~1ooai~tr- g1d 1;7fQB§~if :iisfa ~2119:ft;~~a' r~i;, 'ii6~o.:t6'e;;.3'. \~2-'} 
109 N65 max O 2 0 1 0 8 1.003e-3 4 2.414e-3 2 -3.332e-5 1 

~'iiftOi ;tt!!);t(~'.!Zi'it-ir.il'!f,~t lmin~ rm},\'tmWr~lt{ !,tid ¾"&:fftf.}'oN¼~;ftti!\ I!'?1ii! '~{ft1:titt0J:It0ifi1 it'fJtJg1 tsta.67ie!is: tfsrn t2:"82'2e:lz ~ifg:?.t ':f6}:i~t:3'a431 J;:~m: 
111 N66 max .041 3 .015 4 .003 1 1.019e-3 4 2.29e-3 2 -3.263e-5 1 

ii1"i1'2~ 1N§f~Nt,fftf/(f'l ffuit1t W-tM{f:l'fi-}'.\ i:~ttt ',~J::'$,jtds¼ir-:ti::f ,·Wt 0::ttt:~mo1tl:iit '~§ti ~5lo'92e4§' ;?;5\\ ;z.\j;1se.~s it-§;t i€i1:!93"ei3'. t~z;;; 
113 N67 max .391 3 .165 4 .071 4 9.779e-4 4 1.017e-3 2 5.119e-5 1 
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Joint X linl I" Y linl le Z finl le X Rotation ... le Y Rotation ... le Z Rotation .. le 
H4• ·. min o· · 1' . 0 1 -.019· 5 -2.876e-4 \5· -1:477e'.::J ·~cL' .;3f535e~3 ;2i 
115 N68 max .407 3 .184 4 .076 4 9.552e-4 4 8.991e-4 2 6.606e-5 1 

· 'ft6 · min :· · ·0-'.•' .• 1' ·. •, .:·o : · 1 ~.02-- · ···5 -2:843e4 ·:,5: -'1:361'e-:3 ra'.:'. :.:fgg':,fe~3 <2r 
117 N69 max .409 6 .206 4 .078 4 9.283e-4 4 7.943e-4 2 7,982e-5 1 

if1'a· · ::,,, · ·, :-. : ' min· , • <'.d':' t' :>> ·.o':·•· 1 :- · <022- · .. · 5 -2;1-13·e:.:4 /ff: :::f2sie';3 -,~3;;:, :"~2M3~4:3' \2/ 
· 119 N70 max .399 6 .222 4 .077 4 8.975e-4 4 7.04e-4 2 9.064e-5 1 
ti20~;/J'Ei':::://<::-i ·mir{ :/<o\}'/: 'ff .. '\i/ : 'ti':::: · · : :,1· :'-'-•:';.~:ot2·>:. 'i-lf :.2;59}e,I4 :f5'.:. ~1~16'6@::3 :t3h ;/t;fs'iaii§ lt2'.'t 
121 N71 max O 1 0 2 0 4 O 4 O 5 O 2 

?122: :::.:' ?f.:-;~·:•:,,.-:· o.:: :miif :•,'.'Yd/;,·:, ''!f'. ·/i;),•:o·, -;· :·1 · ... · ,,, cf:·:'· . . \5:• ' .. · o:· 0 ·• -15'· ' .. , d/:I''. ?4f D1I:\ot"/J.: i'J\t'.~ 
123 N72 max O 1 0 1 0 4 7.296e-4 4 2.743e-4 1 2.033e-3 8 

,J24: :'ff':.t(::'..·i:i ,·rnfrt ;.;/ dit .:, :;•3\ ·. i\(; O /: -:. :::,!j!, )-'·:·./:oIX,:~ \5c :::1{8d?te4 ::;;!ft ~5".'338~~3' ll5ii f:gf,Qa:5gi51 '#lfi/!.\ 
125 N73 max .303 7 O 7 .013 1 -1.121e-5 1 3.429e-4 8 5.113e-4 8 

:4261 (f?J,;,)'c'•\::,: ·.'i,;/ 'hiin' }: ..::02,r t ,:_:3•;- .· ,>/.''' (f '<,' ·: .·· >f' · ,!,' '!.f-322:r:· /!i('. C.:5i064Et~¼: t7t; J4ft94e~3- /ij,f". if§ri2'.5ei16:~i ;,(11.!~ 

,}~~{ 2 '1:(!)\~'I~,-~.j':{i ~~' •'.!£\:,:,&:::/.; ;j,,~ ;.~;'/!'- ;t'.g,. ,, : ; '.. ~,J',; ,:::i::1iai1-,,,}/'· +}:/ ,!~~~-~:~~ :,-;~~) ~~~~~~ ,:'.f~.~ ~~fr ' lr{11J 
129 N76 max .012 6 -.002 1 O 1 3.166e-3 9 2.798e-4 9 -1.727e-5 8 

\d3'o'.r Jri'it >~if\ '·<i:t /fufr{ i=iVOM?Et fr' gJ Lt:~/::;.;59,p.: -s: \ 5:, ;:. '. l.::328 ·\,L /g(;: :.:3{9tie~5 ~,,ff '.~3:097'.a'l.It'. i:\ai' !~1!~326~ JJ/t/J 
131 N77 max O 1 -.096 7 .103 4 6.211e-4 9 1.211e-3 4 1.2e-3 1 

(ff32i ;SI'::f Pi.\:C'J/Yi! imffti t-':./tt1ft2F, '}:g{' :,1?t£;097/ > :: i!'.1/ '/Y:f :f 05 ''f::'i ts;:; ~'.582eJ5 itH :S:f:2~4'eitt tY§4i Itiiff§e~Si!J ?17!11:: 
133 N78 max O 1 -.006 1 .005 4 1.515e-3 9 5.958e-5 4 6.444e-5 1 

?'faA!, r>;rr,,),'fi'/?i Jmi,i ,:,.;;fc"41a> :ii~f;; .:;/fC::006::;·::; :.r :.:..:, :'i.CoM/;:/, /15°· ;Bt12rl'eft5 :::tttt'.. J5=;9aae';s' }f5t11 ra61t:i'@~;:s~{ iBW 
135 N79 max 0 1 -.005 6 .01 4 2.989e-3 9 2.02e-4 4 1.637e-4 1 

':'.f3&: ur:.!<;s:-,ut·<;11 Fmin :,\'c~2104st /1irr <'.:?; itoogr ,:;; :.',f:} n::- ;::.;cff,:c,.;,: > c:::s/ :trfastfot5• :;,1J ::;:f§aa-e14' it:f!ift 1e13'6ai\lfst ~Btr; 
137 N81 max .452 6 -.077 1 .035 7 4.583e-3 9 4.432e-4 5 2.951e-4 6 

:if38'.; }/![::~/i:'.lt/);'.'.!; !rfifr'it :'i<{D\/U,' :l1f'i ?'f :::,::325> n ii$/ /~:/;:d43Z.::::: iif} l.:1{fa'Ei$f t0f:\ i'f;~f!&1'e14i J;;~ft i2:t5a'.2~4: $Jtii'. 
139 N82 max .007 1 .293 5 .242 4 1.399e-3 4 1.45e-3 4 2.202e-3 · 4 

'{f.40I '?T:'t{-0:/{i/1'/: imin' k' ~'.449Lt ;.\5,: ,'\)i;ii(:i:t2//· /1: 'f,;.•1i16t\',,:'. /5}: ~2·t:139e~3 'Jii)i/ :\1.i3'i4-6Ei¥ifi 'N'Sf.f; t:4i86e+Sli o'f1:"t 
141 N83 max -.004 1 .335 8 .014 1 5.245e-3 9 1.432e-3 4 3.034e-4 4 

'.\1'42f }'.:':r.:J\:ttI't:'.?~ r,'rfin'. ?i2:'!:ttiFif ~i4/' ' t?li(dQ:-j:/ :+;t th· ?(:/,~itf2Jt/ r.;5/ ::.5f1's27e;5 ;;\ft }53'?f4e43'i \~15:;;, 1115!o'8e~f ,i;15J 
143 N84 max O 1 0 1 .003 9 1.465e-4 9 4.784e-4 9 -8.476e-5 7 

~ffai\!t i;u:;;:,:;}:;:;~?;;;.,;; ?mlnB :e'./l)::fa,;-;,r.:; ;.\gt ;;,N}>,b-:·f: < :.-:r, ,•F'·:'(doi'''Y:• :Ciff/ c:::s,1-6'6'e:5 \'.irff ;·;1i:1~02e~ Jl.i:ti :t:1f1°aa'e@t it1t• 
145 N85 max O 1 .003 · 1 .009 5 1.885e-4 9 2.874e-4 5 -1.282e-4 7 

lit¾tf:1 /,,(;;(Ji\U:,fi rfuihl Yfi&H:i2,11'::) 39;:,,: .,,:.,:/¢V{@02?>:~,:;:; i7c,;: /•,:;;003: ;.,:: ?4fi )3T838e~5 J!JE1 t:'Dio5e~:Cff?l,'~;'Jlilf4\1'.2et4'tiij;;';) 
147 N88 max .014 9 .009 6 0 1 1.448e-3 6 2.791e-3 6 4.849e-5 1 

,ff4a; :;,ilttF:/Ii\ss'h; [min' ·½NfoW6'\":ic Y6l=: ·tr·y':ot·::r,:,t ?f•• y;t: :4td5\!1:,V! i?tr, ~7iW58e2'5 :f:i:1W I@32@e;3' t~§Fb %lf64~''§;;g; :f,tl:1~ 
149 N89 max .157 6 0 1 1.833 6 1.12e-3 6 3.052e-3 6 5.317e-5 1 

'Wso'. ;///;'; :ift''<:).;f lm iff! ;;2(0j;fo~8't-E'X qg( : :1t:Aoa1V</C U3\; \). < o;,:f·< :,,:: t;t:}J J4'.543ei5 :tM > )2{542'Ei~3' 'i]fgfl '\Pf}jz\33~~3" @7.,j; 
151 N90 max .282 2 .009 4 .85 2. 6.34e-5 4 3.22e-3 3 -1.354e-5 1 

\ffs21 /t?11t=t11}fti&r: im'fn\ !9M3'o'a1lNt :,}sir ,tfti\:'boAi:t?t tst; /t,}.rf~?oo:itt:-:,::;r .'f&tN r3t6dh,g~st ;:;s,i ~2mizI~i4a1 t&Zi;J imioasrEj~g 1t2;;ti 
153 N91 max .352 2 .01 4 .79 2 9.224e-6 5 2.74e-3 3 -1.503e-5 1 

:tlt5-41 'it1iZ'i$1,;fiS;;;@•/ ?mm:: ii:-I438B'lX l{at; ;Jtf\ff:!:00}1.)tt?J ~f:5:'.: f:H:.t'foo4:.tJ:! it1f:f iff6C@EJ~5 ¥.14/112J@lfiefrg: Wi@j;j t11lij~2"~1!Ii If2"i:t 
155 N92 max -.002 1 .12 6· .008 8 1.523e-6 1 3.234e-5 8 · 4.495e-5 1 

{',j;55t iil1:Wttlfi:1%l.\/;)\ im1nl !1)4':'6~!:H@ lf9t' ?E1:ft{0'.1[ffi,f j;'~g t,);:.1,Jo:114'-S@i 'Wfiii k1.}858elf5' ,';/gj}l ¢41206'e~5' t½'t!i ~1rf5i3il'e¥4 \\f(i&/! 
157 N93 max .452 2 O 5 .661 2 -2.336e-4 5 1.455e-3 3 -1.819e-5 1 

'fif 58J i;;}'it{i)/iit,\}ii'.i ffrffn) t~}fJ{§Oif[;'d ~'a3\; };ift!.:f,1:Cj;:f\'. './: Yr~fh ~:'WW{oo4V'il \j(:f/f; ;{~~}33e~} iijl({i\ g'ftif ;,f,fei1:'& ?J%i4 §2f20iz-e'°;3' [-,Z'{ 
159 N96 max .332 7 0 1 .013 1 -1.129e-5 1 3.429e-4 8 3.229e-4 8 

:1tt60" j\~t;Y?tif1fif1\t:J im'frf lll'f;;;io2tf~t} !i!Bi ififf}f,fOO~th'.i: 'i.)T,i!:i }{1/if 333,,\'!=: '.ifs({{ '.i5it::i'65at4f 'ift1rn ~i;HJ4~3: iif(;'ff, f3F3\1!5e~~ {tJ~ 
161 N97 max .48 5 0 5 0 1 1.016e-4 5 2.743e-4 1 2.394e-4 8 

'ctf.62;, ;;t;:f,_;;~q~,t.:.\'i:.?httii lminf };ft];\102'fffr} *1D /\;f;,,,0.1#;002tWG;,; )J3 ;\fJf lf20!i'Xi t'd,;'f/4 f3%28"2e~· ~t4W ~5I338'Ef@ i~t lfftr85"e.fl1l ntlm 
163 N98 max .442 5 0 4 0 1 1.016e-4 5 2.743e-4 1 3.791e-4 8 

it1:aa1 $~1/fJ@{:frtJ~tlf;, lntfit; J.jff;i.']0'2-3%:H ma'j}r :,: "" M5[:;j 'i:(ifft,tsg•.;:;:,-,, :foif:{ ll:li281'~i4@4t' j5raaa'e;3'. tt"s!'f H1ti!zi,;g§'J6'i Wl:1~! 
165 N99 max 0 1 0 6 0 4 4.975e-3 9 1.735e-3 4 -2.265e-4 1 

tfl!Ba~ 'ist!i'.tt~rti@?Jt; -irn'frii \frtY0i:,;;1:;~;f rrg'f: ,;:;.i;:;::r,loWHI~m'. :Hf; :f@\Hlftt/:/::t;: i'lttt fH201.e~' ~;;:fm '.@g5asii-a: ttrsli.t ~!ars'etg. ii{ai 
167 N100 max 0 1 0 1 0 1 0 4 0 1 0 1 

~\1':elfi !I-5.;'.fa/t"c']tlf I:Ji fmifii Wfii;,'.t0,ttt1(~1 tttl\ "':;iftil:1mr:~1;;,:1K t:,12 1ttF:\tto'3f?{J ?t:t-EJ /t:CtoT, !it\ '@rn:1 I:ffnr:o}:i:/'.l;l r1~i11t i 0;!;tJ01;~ft1.~i 114~ 
169 N101 max .002 1 -.002 1 1.313 3 1.443e-4 4 3.814e-3 3 8.928e-5 4 

iftiliJt :r::(::1'>·Ms'I(~sr; ;ffi'fn~ 'J:;{t~f.232ti'i ;:?2/ .::.,Ii}?oo;:f< +: ':t? F::.:<,\ot;:::,: ::ta:i: 1a1Jo4e'Y5, H:tH :I:3Is2s~i3'@im Jniff@5e'45t tftt 
171 N103 max .002 1 -.001 1 1.283 3 1.578e-4 4 3.814e-3 3 7.07e-5 4 

tfzz,; t:,0:<:t:':it:r,t::;t; fff\tri' ftrJiiJ2oaiL i'2t >::,rnJtooattiW 'At iffi;Jou: :;. '.,!, G:ti i6?t1i3e2~r >W\ ::::a::s25~~3, im11rn 'E416ii6e•o' :%tt1,1 
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Joint X linl le Y linl le Z linl le X Rotation ... le Y Rotation ... le Z Rotation ... le 
173 N104 max .001 1 0 2 1.21 3 1.809e-4 4 3.815e-3 3 2.45e-5 1 
.:r74; ': · .. ·., . , ,. mhi, ., .,_,133, "2: : _:; ,_.ff'.· ·. · 1'' ':-'. < o< · ':'·· .. : f.: 's;:11se-s: >:f ;.3{52fte:::j ,:'tt· -.t:Mse::5: , s.' 
175 N101A m::ix .045 6 .192 9 .005 6 6.124e-6 1 1.458e-5 8 5.346e-4 9 

,.116> ,·.-:<' · ,:,; +'·i miri'· ,~:·.:.004:: . ti. · .. : : ... ·o,•-'. · t· ,_;: ~:005·· :·;. · 9-,. ·::s.52te.:.t :,:7:. ·-:;La5ei.:4; :·:,'i,'. ,f:Bi3'814'UJ,1i. 
177 N103A max -.004 1 .198 6 004 8 4.731e-6 1 1.964e-5 8 1.346e-4 1 

'+'Zff ,: /:': /L)' .i\/, 'rnin / ·.::-,,295/ \gX •:\:tt:Jj07-'-' ,< • ·1< ,_: :(_::jjj 2/,,-;:: :. ,:_: ~2:6°24e'.;if /-i,' 1;1:1a"e:f4:~ Cite: ~6154'.!'.ie~/'.f· ?6? 
179 N105 max .001 1 0 1 .013 9 4.701e-6 1 1.227e-4 9 3.865e-4 9 

f1'.80~ ?>Ji:\}:;:);\IP:,~ imiif ·}X;:j)Oj{ _: ;/6{ ;'. ;,J'.:';/269.:• iT ,::7!.,: :·: ·6'1/d'.:.~'.-':.~~!_ '!.ifsi ;.i2~076'e4 I~r, :;J'.891:e'.:5 '.}:'(3\) M!96Bij;ci1; }~ii'/ 
181 N106 max .074 7 0 1 .01 6 6.063e-6 1 5.66e-5 3 1.13e-3 9 

,Ja2:c '::·:;f:;:,.,, . .,. ' '•?:? 'min: : '.\',. b ii'.' ?,fJ. t/fi,OBT- >· ·. 5\1 'i, =<'Yc;O'/i.\,, .. ;f /::f;~ ;3;32ae:::4 ';;q:,:, ,.:;it1'4e~5'. :/2,/ ~7{538ei~&i :?ls.' 
183 N106A max .042 6 .27 9 .004 6 6.124e-6 1 1.458e-5 8 5.348e-4 9 

'~iaWl J;y?;.;};'JC\•;".')( imirt: 'fftfl:d05fi {]ff /-]t/!.;:jjf:'f:<· ;;hf/h?r~'!E)09l,til '(gi( ~3i523'e~ {JJ1Y ~11t85e'¥4\J \fa't;/ i$l688e:414f '.tiffri 
185 N105A max -.002 1 .114 6 .007 8 4.128e-6 1 8.71e-5 8 1.205e-4 1 

;:'.f86i 7/i ·f: i((':f L;'. :m ,n,• /:;f i.;;',f/.1/l{ i•••ff\ tc\/Ao'.1fr·.:'i•\ ::1r: :u:'\~](}f3:t}\ tir'. f'.Jl?'.;,1i3e.~:i l9i ·~14138e¥4 i!WN? 1iW;'.3Jl¥Ef¥.f m:m 
187 N106B max O 1 0 1 .012 9 3.682e-4 9 1:852e-4 9 2.097e-4 6 

/'188'/ i/t?i!ilX/: >:,? !'rniri" '.'/;;;J003':? (ffi f<?1i403';_":,:/ /7G iiif/?/i(j.t:;.i;-:'=",:\ 'if4/1 '.:.tfi43'2ei6'. •,\Hi i:lf609'§':i.4 HBt, 'C::j'f1ijtgi5 %1:J, 
189 N107 m::ix .041 6 .002 1 .002 5 9.332e-4 9 4.149e-4 4 4:177e-4 1 

Ni@o1 \U'.!!tJ:>,.YJ>":' ·mini ;.c:'<oii,, x ;;:;.f< t:?,liittlortt:i/i ?t?, i:imt,;too2~'::-ii:t <A+ ·15,,'iffae~s ),:tsir ;;:4f1°a'5~414' ;1.•51f H:.ii'ftse~t i?t"' 
191 N108 max O 1 -.192 7 .2 4 8.912e-4 9 5.521e-4 4 5.556e-4 1 

ntgz; /trr;,,:;I::::s-:;:,_;/ ;mm: :\:::2/415°? lfif "'.''/ifa'J1'94/\': <1T >r::<20s'.PN-\st 4stoftte15' the'. t%i!fte2Lt': k1s,:: _,5r5,rse~i Mr 
193 N110A max .036 6 0 8 0 4 1.987e-3 9 1.132e-5 5 -1.275e-5 8 

::;1§Lt: tii:t'./".tt:'.,> :'.fr,';; 'rni'ril'. ,t/\o\'::'>t \1f ,;t;\:\,ot,f,y, ,A-J ;;,;f:t,oitetti '.\':51 ci:i3fgt'fa'~~5 ::).ft/ ~1'b14it"i!Js' Ji4% ,:::tff34g"g;t5 !!£~:;:' 
195 N111 max O 1 .002 1 .002 5 1.945e-3 9 2.124e-5 5 -2.431e-5 8 

1!rni5'i '\Jiii'!:X!t:Y·ti "m'lnt PI2:4'67Y: \l8( •:'.',;,}id©itV.// t;a,; ,}fttfoo21t.}?, :!?45/ ?6f86Wef5 '+fftf: :t2ta:4We\i:I i{jt'f1 gt&492~~5 n:w. 
197 N108A max .027 6 -.002 1 . . 002 4 3.246e-3 9 2.429e-4 5 -3.695e-4 1 
·ttgsj ;::;::,:;/f¥:)iC+:.:N:t: imtrf I{M?tor::;·\;: :A1:i;; r:%:t:itoow:::::r;? ,'·e> "-i:fa;•root?ij ?:5}1 :;;gmgge~& :/'iii~ iz;a6a'e:24 tl'i':ifi [£t6ll'Be~w Ieg 
199 N109 max O 1 .008 6 .015 4 3:204e-3 9 1.526e-4 5 -2.627e-4 1 

1-200'11::;r:e'>Jti'c<j\ rmin: ;;;;20::if2ts/ t,a;~ )~;:n;,;-001,:!'.<? \'.1/. ;1r::::wftJl,rt Tsf t§:0·2B'i'r.i5' tai i::@46-te/4 /}Wet g;,t;f4sa·e':4 ]rBJ 
201 N110 max O 1 .004 6 .002 5 3.277e-3 9 3.081e-4 5 -4.467e-4 1 
i202:: '::!}k(}]\2',C'' "\) W\ifr; I:~;::.:02T\ /it,: l\;?;~('jij3}:",• ' X1f ':i?f<oti'z''.'-;Vii /i),t;;(; i9Dl'53°\,#5 f'~J.~; Jsroif3e-i4' :si4i'.'. lf6!58Je24 i::5} 
203 N111A max 2.382 6 -.105 1 .077 4 3.319e-3 9 3.939e-4 5 -5.481e-4 1 

i20~;' \t0r:<t,A-.::<0u\c iminli --'""' · o,·::y.;c \cir e;;u;:;1ift?•it :/5f :ntrr~1otat;01; tstJ ~9;2-25'eis :,;;;111 )@~a65'ei4: 'i°'.4r: iit.l15°teA:.t :'.!ff;' 
205 N112 max -.002 1 .117 6 .007 8 3;046e-6 1 6.475e-5 8 8.995e-5 1 

01t05t r::tit\I~&,:+\?;Yt imJW ,;,:ft;4a:,;::; :{gt: H§J,t;off;tt\::: t1.t J:r;tt;;:Io:rav-;ri trtt;) ,tt1si2~s41 :119~I ta'.raaa~;iif tit:%1; ts:!~,62e~¥ :t±5t~ 
207 N104A max .016 6 0 1 .05 6 1.693e-3 6 2.595e-3 6 4.498e-5 1 

@;j's't \~tt1~~1?1r:,c;;;;:,11: rM-,ns: t@o'rra"t" ?g> :fJ::(li§(·o:;:e;ri<:? ifBt \;itW):ti:Y\J,'t{\'i ittt;11 t4§tzitifit: ritt1 tzttsse\3: fi§Y t1tsz:2evs: lrti 
209 N105B max .129 9 .325 6 0 · 1 2.016e-3 6 2.332e-3 6 4.029e-5 1 

;.2wo-~ ;~=~:'3,~,i~:di'=i~,;;o:,;;-;:;;,~ tmihi ;~/,tlt5At1; :,,5;,f :(h11·@¼to1,7,;p1.}J sm2, :i:iM.{!:2,}2921rej,,. ;:,;9\t; %1i2@6e'4f \\\':-w;, ;:;;1:'i935e~3' ~i9tt +1'A8;te:~a ,,,n~ 
211 N106C max .111 6 0 1 1.713 6 8.235e-4 6 3.281e-3 6 5.734e-5 1 

',2l2:L' ;i;;it;fl\'j:;;t;};~;,1:~:i'i;";i. fr,n1ffg •. :,Mi:09;)'.~{".;; j;g~:, ~:,nf~.;-102sif;,~~7~ Y.6of; i~;%'.:~!;~(lr:t;"Q;~:;r Atf'V-i~ ~2}l06~,i5; ;;.ii\,;& ~2!,l36e~3 ~:;:g;:oj \lrt~i81:5~;;3: i'ift/r, 
213 N107A max .23 6 0 1 1.743 6 8.626e-4 7 4.451e-3 6 6.865e-5 1 

]2Ihff: (iJ'if'ifik~il.i';J[ii!.4. irffini' 1';iJ~1,ij:3'4J;j~ ;l)g;;! i?ttt/f.Y@iflt'1i:;'i; Wat ?ft\:l12)~0:tt#~t:i-!:'it\ (i~ifa} }i:it.;12~9'e#& :tiif';f ~3]908~Jt{ ~'!911 jf.i2Gose~3~ t[:Zb 
215 N108B max .256 6 0 1 1.757 6 9.558e-4 7 4.82e-3 6 7.332e-5 1 

@'.1:6~ (i:;'%'.ii:l¾I~t:i/fJ;;tr; !mirtt ii1if~f1'4o/.i¥W fgt f~tt@J23f1IE.'.tt l7J.1 ttl'i!BJi:Of!Jfi:?±\I !ffftil Pli~'A;Sa~s ti~tit ~289&7i'a: 1}@/ ;l2f;-t}.J2·e1r~ 1~7] 

.c~~f~I ffeX&l[;!~,~~~%f,'i!f?, 1d'i~~: if'Yf~~~~:ia<t h\~:~: :i,f\,,r:~r~1'.'3~>0~ ~~~:i/ ~#;1,l'ii~~~,::}i., ;~~~A i~ti~~t~~ 'i{~i~ i-~~~~~~; ~l~-;,i; ,sii~; -
219 N110B max .274 6 0 9 1.817 6 1.245e-3 7 5.447e-3 6 - 1 

".220~ i\!!$.#Nt:£:1'"&:%;i;,\ fmlm !~f'.4.1''l1~1•)} \ii9:C~ 1r41:i:trtOs~\';}~;:t[;:: i~i6~ ['}!'lf%fJf01B~t';M ;t~,1,;1 ~EI266'e..;5: ~'i8li.1 '.~93{le_~g; :=..r:g 
221 N111B max .16 6 .188 7 2.553 6 3.765e-3 7 6.642e-3 6 -9.47e-5 1 

it-2'22-1 im'iti8 Pi#i,285:0:0: ~;.gt 'j,~~~ii:00;f#;.~ii$.;; W·m( ;\¥.j'f;t;f0'01lt}ti61¾ !\?;tri; ~3{064:~'f3. fa~B):% i;fffSO!!Je'!:({ ~tg~~: ;m)~it'e~3'- ;~a:~; 
223 N112A max .152 6 .191 7 2.597 6 3.907e-3 7 .-:i 6 -9.275e-5 1 

~2'l1-Tu fii.~'0:;fic:~it2;;;r;~r~; iltiihi1 i~1r4293~-f;~ ::;:gi :,;;~,i/:":¾\tO:~"¥;,,,t~1{ 'i:i1~t~ :)~:$J1ix>:0h;;.1:1ti.; ~1~~ ~3~2~@~~ ¥a¥; 3; :t19h §it:467E!~s:· ~Ja:2 
225 N113 max .142 6 .188 7 2.64 6 4.034e-3 7 6.325e-3 6 -8.668e-5 1 

~2'2°6i i)fi#,'u;}~ni\~~lfaib~?i i-iilin'i ';,,ef,;;;130)!;.;2':: 'i.19\i, ~~tf3~-~)f$0~.!tf.t?t~fr ~¥:ii/1\ Ji:;iJ6J;it}(}fid~d r~~-w ?f@¥@a:ilfra, ~:&*. 4lf0fgif;;3\ ~~gi; ;~:~Bff~,e~a i(ai:, 
227 N114 max .134 6 .183 6 2.67 6 4.128e-3 7 6.128e-3 6 -7.816e-5 1 

iQ2~: ;~'.;'.'(0;-'.',?}W:Y±'-~t;if tmiri~ ~i:.;30T"~ ;I~gt~ ;}~:"::l)'ttf"'.'.·'X:1 -~ff:~ ~"'"r:;:~02'.?~f ~~ff{;! i3'!503t'f3' flat-= f.5:if3'6'eifJ3' ''!9'0 €1:287,\j;;,3~ 'A'&;; 
229 N115 max .005 6 .005 6 3.148 6 2.428e-4 7 6.828e-4 6 3.226e-3 9 

r2aot :tt\".i,?Jiftf:~ttf1tt-t :?mint rfJt;oWs:@ t@f c::~rt'JJotJK.<::e:::; /hrt ::KtJto'tJ4if11t1, &His t~2J.2o2e:m:1 '.ifait ;::;i,'fJ4'9'e~i ~1§t1 1rn:tr oi:'e1Js< Jrii;::, 
231 N116 max o 6 o 1 3.147 6 O 7 5.363e-4 6 3.266e-3 9 
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Joint X linl le Y linl le Z linl le X Rotation ... le Y Rotation ... le Z Rotation .. le 
232, =.:. min ·· o·.> .gi . ,. · 0 ;. 9 . . 004· .: 1 ... 0 · 8 -ff111e~4 .ff -tdaae:3 ·':.if: 

233 N117 max .013 9 0 1 3.144 6 -4.404e-6 1 4.037e-4 6 3.316e-3 9 
,234c0,;:,.< ... ·.' .>. min · -=.005 ·6 . ~.003:: 5·. .004,- ·1 .:.2.515e-5 4·' ~4:855e-'4'·'9'i. .:.f:089'e:;;adf'' 
235 N118 max .019 9 0 1 3.139 6 -6.344e-6 1 2.917e-4 6 3.366e-3 9 

.. :;titf t'./<<??ci a,;;: min ,· <oos ,:'6' ./:.\:oosl, ·•· ·.4•.,, ··. · · .ob4· v 47119e-5 '4. -3~i96A4 )g:: . . ::1(1'4gif }f6r 
. 237 N119 max .022 9 0 1 3.125 6 1.713e-6 1 2.496e-5 6 3.49e-3 9 
f:238', ~J.{J),);;)/Xt '.i\i :mf,i L~;J'!o,1Ir.::< ;;,6J Fartoo1f::,::. ::¥ : . . ·:·_od4/:'/· •:i1? +5J135e;5 ,:g · ~1t271e'.'.4 ::\9'{ ~1tf26'ieif:tf iif>'.ft 
239 N120 max .022 9 0 1 3.127 6 4.463e-7 1 4.363e-5 6 3.481e-3 9 

?2a01 ::r:1E.r:F'/l".=/ F fof,t :t/(dif)\' jf \?''c'.:'.dd6-,,:, . 4/:. ·:004: .··· .. · '..:fi :;5:209e-5: !f -1':Ll'53.e4 /g/ ::.~!2'5t~~3 :);6\1.: 
241 N121 max .03 9 0 1 3.125 6 1.713e-6 1 2.495e-5 6 3.49e-3 9 

i22fc2i fa,;.G/i\t',P>f, {rr'ffrf: ;=rJiof,ij\\ tf6t \i<fo'{jg§\,,: :-;;.fC ,\; · :,_(j(j4;,·: . /f'· ;5;:135e-5 '·9 . '.:.1'.:271ec.4· f;!~t ~1{iilt~~g ti=fa: 
243 N122 max .03 9 0 1 3.124 6 1.697e-6 1 2.391e-5 6 3.493e-3 9 

m4w, :n,:1;',/,'"}' <:;:. fri,rF ,1):,:rotifr;; \6f r+::Moo9:t::tc:4\ :\r :'.odt!i·• · -xn :::~;FM2e;.5 nr ~t:2l5iifJ4 ;;:g1t 2.1r2B'§e;a 861t 
245 N 123 max .022 9 0 1 3.114 6 1.236e-6 1 1.822e-5 6 3.509e-3 9 

1;24'6:i. ttf'£<t,~t,)Mit :mrrf ;:;r=~:ot>'s<::: t1:fo! V\1<001,t< i•4t ..,;; , -:e:oo~f: r \:1? i.;2~'E325ets ;;_5:c.:, :;.:'-f'.~tt3'e.'.fiit ,mr ::;ft2a6'e~a: r~ilit 
247 N124 max 0 7 0 4 3.107 6 0 1 1.6e-5 6 3.523e-3 9 

¥2~8;'. ittlii•ff''-fD\\/lk: ;fojt)'i, J:, t;(j//):{ >at ";y; ::;coy=,,- :, ;'j· :' ('; ,:;004> , : t1> /{:!jj';;'i)/ :;:: 5,:,:: 'd;F,f92e4t i1l9fi A'.;W~a&':;'.3';tt J@i! 
249 N125 max .012 6 .009 4 3.105 6 8.904e-6 4 1.435e-5 6 3.533e-3 9 

::2sm '1r:zfttrt{1tnthl'f::: irHfnf: tfii!ott,fo/ ?~F <U<ffo(+ .," 'At,., , , ,';(Jti4~.v,~: r.1:::: :it:631 e$s :ts.'., .:.1T1';t5EK~' :t§\! r~ii:f§figggJ ms~i:: 
251 N126 max .065 6 .051 4 3.105 6 2.056e-5 4 5.901e-6 6 3.553e-3 9 

f252i :i:':il(W¾Tirt?Si{. /m[rfr ;;i:LJ7,:'3')., :Cg( /. +tHa:',t" ? :l:: /'/ :003 .>: 'i r:'1'.(i ;5t453g5 /5). :.;:1\t()g';Jl'~~4 iltf{ ('.;.;iJ'i~:l3E!1;.g¥ li(/f,i]'g 
253 N127 max .076 6 .059 4 3.104 6 1.901e-5 4 4.332e-6 6 3.554e-3 9 

12s4:a r,/.,;\;;:;;:1:?,\;:At,J.\tj:rc Jriir'r: t;1121~02ti ::'gF JY'/''./6:',r:,,,., ,;w,:i e r:oo3''· -•·•· tr:i ~5fs2a1:#s •"t'>"'; ·~1107'5&-14 Mgti ;,1ffsttW@a t~69i 
255 N128 max .084 6 .066 4 3.098 6 1.735e-5 4 3.24e-6 6 3.555e-3 9 

,;2513:; i½:id'.o'iitt%ii't8E %1rff >if-::22¥://9;.: ,/\::+;'Oi&-.;;'•/ ;if) ·,,;;:\003/ 0 'fVi Ii:tb·s6eJ5 '%\ ;wro64'e#4' if§t ::l(1[{33~"et8'. l~I!i/'; 
257 N129 max .088 6 .069 4 3.09 6 1.621e-5 4 2.663e-6 6 3.554e-3 9 

i'i:tBsI itt•@ttH?r.ri,tU!fr tmf,t 2?:c~;2ast , ?g\ ;,::;:'.\?Oi\' ;a::;: . :/if :}• < 003 >< :At 15;:1 e5ec:5 /5{ ::;.1(os9f14, ti@i :;1't3s:fe;ia: 1H6H 
259 N130 max .087 6 .069 4 3.081 6 1.573e-5 4 2.462e-6 6 3.554e-3 9 

g2imt 1rii);;,)~:c:ttt>:::@: 'fnin2 ;;;.x;2:2a:;r,:,,: fgt S/U''.'iO:;)!:'.: r, ·<t:, · • . jJos>.· , ::j:: i6Jf9'7e'J5 :',t?' :.c1::os6e4~ Jg\i :w@j!i•e¥.a: tt6J 
261 N131 max .082 6 .064 4 3.074 6 1.565e-5 4 2.436e-6 6 3.554e-3 9 

::2621 ?~/:it/?11iVffM6 H'ri,n\: :".\':::\2f5/',J'9.:; '·>(E\to:,:{'+," /f:, :::>, :663 :. :'' ).1,i /sif:i'..Qe~lf /5 ..::tt656el¼.: Fg\ :\'.ff33,fe~:t ftl\ 

Envelope Member Section Deflections 
M<>mb?.r Sec x linl le v linl le z finl le x Rota!?. Ir.. le /n\Uv Ratio le /n\ Uz Ratio Ir. 

1 M1 1 max -.001 1 .081 6 0 1 1.04e-5 1 NC 6 NC 1 
Iii\?)\((' t;;(':ffN\ff!ji!,'/:~\'.;l/Ji i)i:>Jc.i! lm1n1 2.~{if-1>32fh t,g'? 'Y?:!:iJ'Ot)/ ''\'f{!; ; ;'2:;()07,i/' . ?tit 1i:t947e'i4 /g/ ,5154{95§; tt1Y;l tiffltN<&:i1i{( lMl%~1 

3 2 max -.001 1 .081 6 0 1 1.063e-5 1 NC 6 NC 1 
fini,~;11: ;;.,, fi:0::Hiffi Im,rf JWJfii:'.1:812:~ ~'9;' fi:;J~ioofftI {Wj,\if ?Ys(ooi,J? ;f,t/1 ~fo:ii~¼t' ::;,igi: <i'3969}$gff tlff 1!;{\i,:&.~11'.Jt! fitl&t 

5 3 max -.001 1 .081 6 0 1 1.085e-5 1 NC 6 NC 1 
}t:&:111 ,, iffi111' o.:II\11.itotft :\f9;' ff~11:m2tl:I \!ifU u:;::Jj(j5: ;:, ,'1,\7h ::f4{\1'l8e'~4 Jgt '.))~G'i'J] }!Ji".ilC,}JJrlJ@,;fif'.tt ~iii,:i!! 

7 4 max -.001 1 .08 6 0 1 1.107e-5 1 NC 6 NC 1 
ii!fftf' ;!f;f:{if; ?ilfiffi ;j;fit{089f(';j fgfj c,tJJ?oo~,Xi; '.;(·f;H ;}~i~Of)6'.:-:/. A'tH i#i'i-20:fet,ii: 'lg(: nqruoMY, ti'ift\ ittfrlN~i:t~t8 :®7.J14 

9 5 max -.001 1 .08 6 0 1 1.13e-5 1 NC 6 NC 1 
;~i[O,,;~ .:,,p;;, [fffiirif '.fa%-;;~i}7ifr;l~;~ i~;gt~ ~~t~i+Vifoffi}j~~ i:!:'WH; :~:.:,00'6'/j Kifi ~;:288'e;4' ~~9;.:, i/~£:M~jc~t~)if: @a0:fl ~;:;~'if)N©~tt~} \!1,7!.~J 

11 M2 1 max O 1 _032 6 0 1 1.012e-5 1 NC 6 NC 1 
iJitHb1t fHftjJ~?it1.@.li/{Ft{f !i!,t-? ?ffiffrt !ff@rh''d5tt9 :tfg,t lM\tf002X~'; fj{,! ,%i:}db6//; ,fat/, 1at~21'ti44' thtf:: '!::f129)t'art tfJj~t f;rt:;ff«Jl3ft%-\l& fhtl@ 

13 2 max O 1 .032 6 0 1 1.029e-5 1 NC 6 NC 1 
F,niim;g:2~!,;;/~ ,f;~:it~'tmin'I :.:tltft09\itt 1t9J1 t1ffltlo'.1?:Ji; fWt jfiP,otis\/ iKft/ HW4IlnBeiJ4? irst ,a:3t:a'iiat t11J~1 ::f1tfK!e1StS;.1 ?JJJ;l': 

15 3 max O 1 .032 6 0 1 1.047e-5 1 NC 6 NC 1 
I1it6[1; {iC;'tJi:)] 1Mirt¥ ~;ftii076lit? j!fg'J ;,JJfooMtt Wl\TT liFt;oowx; %1< }ili4Ysi(4H Ilfl ,;?XNe,fat~ 1141}} ~i~N<t~~§ ~k7ii'! 

17 4 max O 1 .031 6 O 1 1.064e-5 1 NC 6 NC 1 
~t8[\i ,.-.,,_, .,~.::;;f"''''"""·' :.%':}f~ irttlfit 111iifS:o'62!'':f ii\@;i;t.tt:Jt1o½'d/t 0Ii~t:~ 'J}~\O(J4/: to/.W ~539'(:i)~f ~ts'\ ;;/(XNtt'J,,}[ /8~1\i"f @{1N'€J!:If%t! if1¥ik:! 

19 5 max O 1 .031 6 0 1 1.081e-5 1 NC 6 NC 1 
it2'd)i ,.,,.,,.,cc,,.,,,,,.,, 0 ,,,,,.=·· iJtt?J;: lmir:n !J:f;:.i(J.4at!'r'% ;:'g::;, $':f.i-;tO'f(f,c rift! U?;ftrot'fff J,7,'.'i! Itiif:578e\U 1ilf'i fff:trnJ~tfi! :tf1!1 t~IN®1ittt(i l1iei: 

21 M3 1 max O 1 .003 6 0 1 6.58e-6 1 NC 6 NC 1 
ti@,1 :;J;\~;\f@:\ ~t/Ift ,t::,:::;;: Unifi:l }tJt:osiz'f!:/f. i.tst @:.Sdt>':t.\'d Mt? c:,;:003 . :c btl ;;.ra;as!ie:~r <a? :aJ2s~2a:;z;, 1}ftt: ittf &®'.Kil~ r~mt 

23 2 max O 1 .002 6 0 1 6.646e-6 1 NC 6 NC 1 
E!i4;';; l'f,t:;1itJ ·· ·· " 1?::,,, fn'f/iH 1rti{lf42iit~ :fitI ';,;f{;,i':b'tii'?.}; :il'.itiir tt:::::0·02\V '.i::1):.; :;at;{5Re~' tis\'. :'.LtN'cYJf} tt1r: .'§::W/N'cYiftit l~lflt 
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· Member Sec x linl le v linl le z linl le x Rotate rr... le 'nl Uv Ratio le fnl Uz Ratio le 
25 3 max 0 1 .001 6 0 1 6.712e-6 1 NC 6 NC 1 

···26'i:i>-'i):::c :,·•'.'•, 1··,::· niin ':-.02a · /8 . 0· : 1' -.002· T-3.324e-4 '8 'NC' .:T; :'.:: NC::'.: =.f 
27 4 max O 1 0 6 O 1 6. 778e-6 1 NC 6 NC 1 

'"·28:( 1f.'i/':·j",,).':·:·-: -:~·-:~ min . .;_014' ·.a·._..,' o:. 1 0 . ''T .:.:{29-1e.:.4 "8:C :_ NC- -:f· :i;N<Y·· ,T 
29 5 max L_ 1 0 1 o 1 6.844e-6 1 NC 1 NC . 1 

:•ao:'::rSf)r?~~-/< · ,:,;:,:_: :minc :::/·'-'o.>:_-; ;;,f"' ?/;o>:., 1· · o' <·v 13:2s8·e'-4 ·,}v ,;,:; ',Nev:.· -::f" i'.,YNG':i'./:: +-1,-: 
31- M4 1 max 0 1 0 1 0 1 1.012e-4 7 NC 1 NC 1 

>32Jt @1>-=-1-~?1,=,r,<. •';><:min,.:;:: >ct ·.:'. :·:1> f'-\-"d' >:f. -, <•o>> '.1;;: '.:.2:.112e:::4 :,ia'-; 'i'::; Nci<> <- :1/ · s::t:Ncf:;';\ :iiif\ 
33 2 max .101 7 .005 6 0 1 7.398e-5 7 NC 6 NC 1 
ia:4i:l tt}'.>:/i\fi,?-• , ->: i -, :rnrn:: :•:·>o:· ·,,· .,,1? /:a>o':!- - :· 1';: • · ~.ooff,:= :,9, .. ~1:e29e:::4 :-::al', ')'.>·Nor::: :,,:1i) ·i:,J\Jc-::;x jg? 
35 3 max .202 7 .008 6 0 1 4.684e-5 2 7057.979 6 NC 1 

j~aa%,, ,•(==/D<o'Y ,:/ ):f{~-t "i'iiin: i'="':_,;,tJ'"+< :::;n, :,;~J1dr: : -A:a ::;;·.:.::011ce-/ ;;A-'±: ?i:toate.;;4 ::c::tr ?:'fNc'!N.f:,: tJ?, 9s5·B~56s 1.;14w 
37 4 max .302 7 .005 6 0 1 9.928e-5 6 NC 6 NC 1 

i3'§l ?i:';;;;,;;;\;'ihL ... ,:J/;- 'm1h'. !>0<di/;:;_ iAi-H :;>,,·/6/l< >f: ._: .:;:oJ4"/): t[g;;; =:;t:1itte;.4 \g\ ;.'.L?Nd?Wi l\1? H\iffNlt?~+ rl91i 
39 5 max .403 7 .003 6 0 1 1.609e-4 6 NC 6 NC 1 

~.Aot fr::-=':.f/Tt:c,:;;:'.::t., :>::< \min i:/:<'<f::,/1) ,:r· x::o:• · · -t1;: ·.0:.:.2012!':' ;,:g,, '~1'JB52e;;4 ;;g:\ -,X:r{jc}t:t :.-1/: J/:N@t/'l :~@f' 
41 M5 1 max .543 7 0 1 0 1 1.988e-4 6 . NC 1 NC 1 

l-"'42fr:. f/\\tslrn~tc:l-;;!"-t:i{r.;?f:.: ,:·miri1 :1?\/(j\Xc< '.;'ff)\ "'<-141:f/ ).'/7:;: ·'\'/lo\\? \}JB: ~2i553.e4 /!)\ ~F}Nd'i:UI 'tijlj; iktNe'tt;,; iiii\ 
43 2 max .558 7 0 1 0 6 2.069e-4 6 NC 1 NC 6 

f4lin t.:;,,,1,:j1lfft?>:·· :::, i-1:: ;ifHfr ,:r:;:10/·\'\ <r :1:)1:44 ,, ,_. ".:5· : -., :er ',:, '-'j? ;;2:sa4e'=!if \gx, zr,tNdn ;1,: ?er: t:"1:ifil®".t?=: :;;1> 
45 3 max .572 7 0 1 0 6 2.151e-4 6 NC 1 NC 6 

i:a'ij?; ···•·" .,,,_,,, :>, '-'\ic_i,: jri\fii! :'i\/o\:;c:;<, <1':1: .c(1'42 , : <cf <to, ,:::;; XF) }2:'!t1·'4e¼: ,:;jf( >HNe{t?~ /5): :',;\iN<:%f;J ItJt, 
47 4 max .586 7 0 1 0 6 2.232e-4 6 NC 1 NC 6 

1Wtaft ,,, .,,.,,,,,,--;,,-,,. '-'.?S}i ·:mirf [!\J(:\itf\c:',\ '/1/: .}<i4-: ·X /5':'. ",:l/,Jb{'.') )if/ '[2J64ae':4' tm; <f{Nb0?X '-)5''.} tl/:Y:N&fI{ :,l;it~ 
49 5 max .6 7 0 1 .001 6 2.313e-4 6 NC 1 NC 6 

'it5'!:};'i ••'. ·;-.· ./;::: ffnll'lf jf\)oT·' H< c/(:/l38i': \'(fi :, ;,:-"n -,;.•,: ){1'U ~2{6%ieJ4 lfg;,ti HffNCi\t} ;'/5} \NHSiG'?&i W,~!,))( 
51 M6 1 max .451 9 0 1 .001 6 1.156e-4 6 NC 1 NC 6 

"f52}f ;!.;!;Ut!!iiif.Bii!'EJti/ t{t'fi!i Irrffff ;~;fJtoL'?(~ ?f\ !:t:/,}1-2·,,, :::(f' k'/'\o'./;'::,: i!i;f{ i~f214'em: Mlf{ i-;Hi\'NelE;•(i ;\Ii~ '.fffiNatt=% ;ii.lj!t 
53 2 max .465 9 0 1 .002 6 1.252e-4 6 NC 1 NC 6 

;i;5:4Jj [J;_f,',3f;:'·\iili'9Jt\0, ; !-)'!':. Iinir-i'l \:i•ib't''.:'11 /;if\ c: ,'.:A1t< \if? · : ' ''O:i\:/i ·:tg••'. L2f202e~4 ,mr '/frN(§-':c:;;=: lt6/, ,J(fj(;JQ}U? (;gJ 
55 3 max .479 9 0 1 .002 6 1.349e-4 6 NC 1 NC 6 

t\'56i:1 &}1iifftliii:i!!9UC:1i :;;;e::/ Hninf 't?\;;o;::;;:;;, l\t>:i :?<:4'15 x '.'.$DI': >:d<.:0
'..·''' ,c{g;=: '+!Bt9<l'eili! Ag? 1/:\NCHi:f\ <Bt /'i'n~J0@j t@'.i: 

57 4 max .493 9 0 1 .002 6 1.446e-4 6 NC 1 NC 6 
tsat~ :-v·"" .. , ,._,_ ., ,_,. !Mir\t ,/;)fio::&f< :w:: JI;•A1'i<: •:5';; ,:;p,,;.:o>t}} ,i@r iltict'il:9'~ ;t§Jt 11d;'Nefit, :15:::1 :a·oi§!ztg' ,I§tii 

59 5 max .508 9 0 1 .003 6 1.543e-4 6 NC 1 NC 6 
til€ii:f? =;a ... c,,, :mllii'! \ft)d}fi) '.:ff'i >+~/41'' :;,: tff\ i?\;;·001\\,t ':@t :@A'68e~4; ;¾gf •1;\:iffN'd\ lW (5\t ,5~j'f5}£_45' [lig)j 
-61 M7 1 max .235 9 0 1 .003 6 3.668e-5 1 NC 1 NC 6 
II62f.i rmir;,nw!Jf:t/Jf:¥I i?i:): \'mim:Z S?/(0,o?TFf ?!dt! ,; I;t608' N Ii6\; r: <oi:rr'.f{ }:g}t ':cift006S:?4 [{§}]) J;:fJHiJ'd{'{i1'/ ?\if,hl ,J?,{'.H'sJ@?:Ji:'}'. IT{§!; 

63 2 max .249 9 0 1 .003 6 3.624e-5 1 NC 1 NC 6 
it:Baifi -~,," """; !'iif!ii'~ fmint ~~I/o~}Ptff tdi-t 'itl'3d'6'r'i;; :t"Ei:il tit?~:002kit= ,,fgt:i ;9f638t=i"i5' ~~9H gfJiNt'F/ii'.f ii'.if,r ;Jifi11&0H2;~ tfg't 

65 3 max .264 9 0 1 .004 6 3.581e-5 1 NC 1 6478.309 6 
1~5'6t ,.. Irnii'F ~c:?Not?riJ~ }Wt~i rtnn:r:f,<· i?1:;;1 ,•d:;Wot'ft :~ii::n ;:;,r21\7fg1s :wtm tt~}N<:f:r::n iiBtit ~4'i:5I~'s71' ::ti9W 

67 4 max .278 9 0 1 .004 6 3.538e-5 1 NC 1 4308.009 6 
168~ ;pg~;; :ii'nin: :f.ttP:'tim~ffii:'% ff;fJ : ·•0,~:u,, "' 1t6L '',);i.:\'biti2\fs~ Jf§!s \:-II}'t9Se)5' tf9%1 ;;iit-Wr:.i~1:t'.:i iiii1rf; '.4'9~218~' ffg:r,J 

69 5 max .292 9 0 1 .005 6 4.305e-5 6 NC 1 3224.152 6 
l.fi.Ztiftt' ,, rJfi;;;; ;miM ?HHdd.SJ{@ :!:!kfiI at•H!i97:H1{ 'r:6t: ti~[d'(j3\}:i H~};'.,; '~;t{t,5g;t5 t@~[ ..J-':fiN©if!W: \(6f{ 1361l7f896 ;[gi;; 

71 M8 1 max .128 9 0 1 .005 . 6 3.494e-5 1 NC 1 NC 6 
:\;~Z2fr:l '.'if£:!~'f!<&.fil~'.:t}~'!:ff& {;;:i,;;\i\1~ 3ffijn!, ;:~::S:k'tONgfill t 1~·t,i ,t[i.;i;/!652:;s;t, J.t6)0; ;,',ji@::i'0'3}ig ~~E g5f'4@5M& !JJ:8'1fl :,;~;li''J~tei1~~~ &l6ii! g-;;\fN©'if?,,; ~:;g;;, 

73 2 max .142 9 0 1 .005 R ~ 1 NC 1 NC 6 
~li,74~1 '"'""·'"' {min1~ 'h!::Y{O'f.~4'/;';'!i -;~;;M 1;i{~{648'?~':; ':;'6'.'.! i;)";;i;\Q03r~;:; . !!1 i;;.i,:;N©%tiJ;i ~tie~': H~rici~M€5l~ff;'r :l,9}! 

75 3 max .155 9 0 1 .006 6 3.406e-5 1 NC 1 6340.748 6 
:tt,JZ€H~ ,:;f~;,;;-t' ift'ii'n'~~?;,::;,,,~o:;ti·,;'f, ::-tilt~ iHi~645.~:,} ¾'6':;i ·/,:c.;:oo~r"k 2~9# ~4sa-e-\is ~fart $~&tN®ii1~I;! ,,ttl¼ ii385:4ra0z t:g}, 

77 4 max .169 9 0 1 .006 6 3.362e-5 1 NC 1 4213.762 6 
":fta1g -,c:'fr" 1"''1m,lit t%'fJiM:'l0'Rt:t5l\ f~irn ,,iwt164'2C1t 'i¥6t} tt-=Aoo:r?1 Jgr.; f,1:M9:te?JsI i~B'~ fi&{Ne-it;'(:1,i ,'!\£3ItJ tgfS'iam52§: ~ror:1 

79 5 max .183 9 0 1 .007 6 4.077e-5 7 NC · 1 3151.417 6 
l¥8G}f fili~~'.¾1'.1'}~1/{t!j f:;iJ:1if ;mint ,V.Jtl'litmtt{t? r~!fli f¾"1Ritfail¥ :ttW };'.'/i{005f\1 t('gf ii31:482~5i ~8\J W.,i'N©{11 IN~~ l34ff4;sii'.?i1 t~ft! 

81 M9 1 max .183 9 0 1 .007 6 4.077e-5 7 NC 1 NC 6 
E)3;K;;. ;~:,~~'.~#~,~:.;;;~:;;._~: ;.:~~~;:t '.ffi,iii ~:;::.:·;tF~;'.;; ~:&; F::~'.638't;:, ;5;; r<oos'.';:; l~tL~ ;§[4a·2'e':'.5< :'.;HK ;,:;.~~NC::': .. ~;~ ;~J3'.;; {,~:t~;rnR";;;:,';~ ;fg;t 

83 2 max .219 9 -.001 1 .008 6 6.371e-5 7 NC 1 NC 6 
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Member Sec x finl le v finl le z finl le x Rotate fr... le 'n\ Uv Ratio le {n\ Uz Ratio le 
:a4·,:, .. · ·:· ····- .. miri ·:·o-' , .. 1 -:628 ·_5 -.006· 9 ._2.179e-5 a ·-Ne·:•· 6i•· NE>":.,:9-:: 
85 3 max .256 9 -.001 1 .009 6 8.666e-5 7 NC 1 NC 6 

'86:: .-... · · ,,· ·· ··· .. ·,, miri,,. --:.o·'· ,t .. .:...617 · ·6 . -'.OOT. 9 ;;8,773e~6 :8· ,,- NC''··· ·6': :.'· Ne,>: ./g} 
87 4 max .292 9 -.002 1 .01 6 1.096e-4 7 NC 1 NC 6 

·8"itr:··::'·'-,,,<:>',·.> · :, >Y '.foin; ·:=:-.,,;o';''.,,::- -r ,/.::.600 ·5: ,'i.:.:._ooa'. . ·_9· 4;24Be-a .ia · '·Ne,·: '-6~ ,,:?Ne\\> nK 
89 5 max .328 9 -.002 1 .012 6 1.326e-4 7 NC 1 NC 6 

. :[g(tf;!.<,<· ., .,._ -,::,:-: -'i{{,' ;mini //'Zi:b'it{!F. :-j) c/~;59~};.,, .. '6;\ :U',.:.:.0O9::: ',~j-; .fr12-1e:.5, ;';g.'. ~C:-':NO/'/ :i6"W :,H,:,'.1\1€7"2\ './git 
91 M10 1 max 1.423 9 0 1 0 1 8.841e-4 7 · NC 1 NC 1 

\92//,\'.'\·•Y:;:'-r;~>:. 1::,:-t :min' ::"F' O?t/ .:;,· :-:, : oF f> ',:Ti. n·•o·::, · 1"' :CgJi48e:c6' · 1' ···.'NC\:,,:. ··'t< ii.-NC"f,'', <1? 
93 2 max 1.64 9 .104 6 .02 9 1.033e-3 7 4464.708 6 5295.866 9 

J941;1:Lc::L.';/a::;:g·.(.,; ::,:?ii Xmiri:t :./'·)O{Y:'.2:/ >ti:: +:/003:(;; .it;; <i:..: 024::i· !Jf: .:.{74ife~5 \.tY i)i;, NC~'./', <ifoi ,435fifofiif ifi6W 
95 3 max 1.857 9 .193 6 .047 9 1.182e-3 7 3453.047 6 2201.176 9 

?:t:Jfi;;' H::t , ··,i, ·;:-·:-:: '}~;:: ; :inini1''; . ,'IJ:;cn;.s Y,f( 'A;;-:ooir>' \ .. fi T/:::i:05Tii' :i 6:C ::;2'.507e~5 ~i,1''., ;'/\N'E%Hi'.: /'.ft :ia:tilt1755 {r,6';% 
· 97 4 max 2.075 9 .266 6 .084 9 1.332e-3 7 4718.613 6 1243.841 9 
698\i 1.\-'.W?!,~t<J:;:://', l,i~Xrt :fofr{ ·:::,_:,;,\o>,ce.:, )Ah k:;/o,132f' ffi /\.::']16:f,i;; ;; ff; ;3:268ei5 ;,,f\ :7;737(2,57 \lit Ji02~!6'7il1 IV:6?: 

99 5 max 2.292 ·9 .325 6 .129 9 1.481e-3 7 NC 6 804.945 9 
wt·oo; 1,:,:Yjt,::,.;:;:ic g, ;;ft> :.lllir.t .:,,t;::io)>t >ifr ,:/: ~':eHi>>: -'A:'.i ;'F:~J!rs1/ ,. /6') ~4':d29eJt; ".:.+" ,59aor6'e4) t:fl'/1 }!i36'.4!:4B1i~ tJBfJ} 
101 M11 1 max 0 1 0 1 0 1 1.607e-3 7 NC 1 NC 1 

i:f0-2f (YY(W0Hf1Hici}Ki :ht\/i imrrW /j''ff'.t):\j\t':fatf' C'.'./!.:cf\':';: \f\ ;_:/\ji't'> )Ji :,'.4'.673efL5 ,·.:1;\ ,;,;, NC/i); /:f:,i .ti?->'N@i!::'.~J itm't 
103 2 max .013 7 .002 6 .003 9 1.616e-3 7 NC 6 1777.359 9 

_:_;-fb'4f :\>(r!V,'\fog\;:i \f,?f_;)' !min'$ :X/i'fo@f?J: i/1?H),.{(}:C.'·'. :'t 'if:U \fc;i~Qb4:/. f(f: 4i71 o/e;;s !if; /f'iNC<,,l ;;j;f:/ }J'478I686' i15%] 
105 3 max .025 7 .005 6 .007 9 1.624e-3 7 NC 6 884.626 9 

Stdtf! iVf:'.?i)X ·:t,Ui/:t: J<::::.: iifi'iflf '!/ito>:;:>Y /1;:c; ,·;,\'':o.t>.- idt ;:::::taos>''" \ff! 14:i61'@5' i;,f/' J'!Nc::,•rI i-;,f,: d7--36(ctia~ \ifaf; 
107 4 max .038 7 .007 ·6 .01 9 1.633e-3 7 NC 6 587.072 9 

{itia'i "'''.'; "'' ",t::;;.::.,,,, /@,;;., !inifo= il:'ii(b2:H.ir/ td{; j;;j>:f> '/1°1c, f::'.<012/ L6'. t4;aos'e~sf1ff. ::.i/Ncf:<:t ;!!fi: if4a·af..iiit:5T; ig5~i0 

109 5 max .05 7 .009 6 .014 9 1.641e-3 7 NC 6 438.313 9 
\fit'Of l'iU/f'i?)t:H/¥frf \Em;: tfrilni /'/::':b':ti~it IAU \:':a: :,n:, >, ,j/ > -"~016l;,• ':'6 ·, ·:::4'.84!:i'if:5 '\t;r :, \Nc:nL /:t:r: h36':4'.i.i~i1,t 4'6ti: 
111 M12 1 max 0 1 0 1 0 1 1.403e-3 7 NC 1 NC 1 

Hdi2i :t:tr@=t?tt;:xr:1,I'"'" , 'mfnt : :;;f3:flft t6''.i ,:<>'o-:. :-,_,; ,\:1:, /; •::,o .·, > ' 1::: :;5/:ieJe15 ,nr /;:\Ne: r:: ::.ro: 'i;<:N<tttt :=t11t 
113 2 max 0 1 .003 6 .012 9 1.221e-3 7 NC 6 6998.921 9 

tifif~ .... 7!:>(\1/W,!;£ rifiji,, ie'./1Ff3g';~ fi.5'i, ;:S,',:::,-o:;c; /\ >f: C '.'.j:il4'(: :;5::a ii[909if5 \,f' >''.;NC'''/ ".'4'\ i1>798tmti.i tHtt: 
115 3 max 0 1 .003 6 .012 9 1.04e-3 7 NC 6 6993.445 9 

\1°'.J6i-'/''. , ·''" ... i-.:: ..... 1m'ini"fr-i?963ff.!!!Ja;/tilWiiCft-:.r; ~1·•:_;:,:('01'4>< :6X ~4;5·5gE)i5''\1:C '-/Ne\:,~,; -,;.,1:: '5998't09&Jl6ii 
117 4 max 0 1 .001 6 .006 9 R589e-4 7 NC 6 NC 9 

,Ff}Nl'i · •· C-c'ro:;:.,,,,;:1iii=\;:j Iinilii ;I::'¢;:o/liB?''..:\ Jiilf('. /;:0:':/o"8C-T 'Cf,' ::::::.:.;obi' :'. \~F, ~41406~~5 'fl?!/' (J\J(}:; >: :{-tr "''F\N'<!f'('i!if; 1l£f~1 
119 s max O 1 O 1 0 1 6. 776e-4 7 NC 1 NC 1 

'ifiioI::/ ' ,c,, -"·' B0'li'fac\r;: ?mini Jt%:'61:2i!L' :'.ilf~ ,if'.'':<;QJ:'U /.1 :,r'i · : :a: , > /f''. ~4,'.1'54e:;5 ft~ ,>X NCi\f. A/ /!e'.N0.t\t: f~1;m 
121 M13 1 max 0 1 0 1 0 1 6.776e-4 7 NC 1 NC 1 

;J.1?22!: 0~tt'tiitJt.,Jtfiif{l,i;t!:' t1.i'itf} ilnin'i; I)Hi!'.6~12'f¾1 iii6i? ti!{M:i:ott:;0t Jt?: \;F}/0' :2;;.;_; {j;j ~4-{1'54e-"5 Wt~ \,,:tNc,,t;;r f&} Ji'!::.f~,fg~;;m lif;1@ 
123 2 max O 1 O 1 0 7 5.39e-4 7 NC 1 NC . 7 

ti}tli:1: ,,,, ImirW ifi--/:#749:it~t;j J'r6'.'l tti:\t!/jj!:if;,J HW/ 'i1,;,,:,l/do:tiM :.di/ ~3~~6ft'e~5 ;,\f}' :):/f-N(f1';;t t4:) +f!!H/iiteMifJ 0~8'\] 
125 :'.\ max O 1 0 1 0 7 4.003e-4 7 NC 1 NC 7 

t;t':!26:i · !m'triI t?s~36&E{ ifl6fi ,,;,,,,·,.,n ,•:: '"'"' }/811 :F,i/o'o,ftt ti's:}: ~t!tl:1.68'ei;:5 %1i) t;,_: '/Net·:r;) :if Bi'. -?"JN©li<Hi tiBl!! 
127 4 max 0 1 0 1 .001 7 2.617e-4 7 NC 1 NC 7 

;;-;r2aI 1r111HX tf:W2Iii:i'."'(!i tfif:t Mtto1.c,,P.\i. ¥sr t;;iJtoo4r+ fat ia!svse;5: Xl~: t ,.1rtsitr,;?; :its% ;;ttr::Kl&j/!/,( rJs1i 
129 5 max O 1 O 1 0 1 1.23e-4 7 NC 1 NC 1 

ftao:i ,.,_ ...•. ,,r,M-,,,.,,,, .. ,., ;:;;;;;{- :rn1,Rt f'.rti!tJ24J!;tI~ ¾£6:H r~r:1;:01;.;,,,1/ ::;l;; :wttl!o'-9),} :::f;: ~s'fs"aze~t»; :iWim 'J:t11fc-',,::r 'iit: :;:;::ir-iJe,:;::bt Biar1~ 
131 M14 1 max O 1 0 1 0 1 1.19e-4 7 NC 1 NC 1 

m,r32/ lli',-St;,1[f,':ii-1q~fi1Z}K It'Zi:'i? j'ffi'tni I2?Jr.Hgg.)i tla'Z: t!';'J.iCO}~-';!:f :ir!fol b,:Z;:'d32':;{/ It6:E ;2,;5i,3eC,:5 ':1:1)1 ::/ij:KJc;=/,~;; ;;\Fi :m.:.t!Sio:;;'k.l ~Bili 
133 ? max O 1 0 4 0 1 1.068e-4 7 NC 4 NC 1 

11tsiii1 ,, iWrfM: tii:t½toaer:ii !:16'Ji JJ?&:to'.:iaio..::c: :Htn ::x;103i/) ?'6i J2r5z6'eJ5' :(:t:JJ .;-::;:,;;Nt::\:a(?; ::/rff: k':}i:iJ@\t1t10 ~Isft 
135 3 max 0 1 0 4 0 1 9.47e-5 7 NC 4 NC 1 

11'.atff i:"If'}l:i '.ffiirtt {f;faib'96It}:j fiat f4tffao±4;{) tt-;:f~';; ;t:;,;'\jj'3i,}i 116~1 ~2?-478e~5; Hf';:; \\JNe;{i;\'r ;:f{\' }[:?,'.'N©:CttJ l;ii'ifill 
137 4 max 0 1 0 4 0 1 8.257e-5 7 NC 4 NC 1 

1tf@1:H '"" ;;:, IiiJtl l'mlnl'. 'ffJ,Jfoaa;;;r;; Wi3i:1 ,m ' ,,.,. ?l\! t:+:-:029\±il m~,~ ;,1?2438e~5'~ "imt ,LTfNG'+iH ;.i~fi'.a }'!t;INGt£iii @5½t 
139 5 max O 1 O 4 O 1 7.044e-5 7 NC 4 NC 1 

:11~0} ;,;;,s'.,,,:.•,,,:,_:_:,,,,,,.,,,, _/;'.:'!}; !:irrn,i if(?-rfQ723~:] 16\' Jg/Fl)\/:;;; tiil\:: i:};~-;028::r )i:{f\ 'J2'282e'J5' 2;1t //NC:X\\j :t1Ti :;:::K..fc!f:{}jj Ri_(:f{,1 

141 M15 1 max O 1 0 4 O 1 5.26e-5 7 NC 4 NC 1 
i!1}f2i "ll\ciWlf;}:'.t\t\f:£/l. ::1;c't:di frmW 1i'JSi049'\~~ $13'};: il#.ii/ci\X:td (ff/ fc'j/i:.,fj(j5}!:'.(;:i :i(l3:f i_'.~9:76§:::7] iM;,jJ. ;;,/iNG':Af I\W? \'itSN@'.#;,;,t Jf.i!li.i 
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Member S"" x linl le vfinJ le 7 linl le x Rotate rr. . le tn\ Uv Ratio le (n) Uz Ratio le 
143 - 2 max .008 9 0 7 0 1 4.348e-5 7 NC 7 NC 1 

·. -144·· :.:--,::,,· ·->,=•-min -·:.,_031·,·,'6' ·. ·(t 0 ·:1 -··.::_ofi9 6·-2:129e-6'":~f>·Nc:·.,'" >'-r-,:,.Nc>, ... g. 
145 3 max .02 9 0 7 0 1 3.436e-5 7 NC 7 NC 1 
1°46· · ;,. ,c.,_ ,. :: :. ·.:.-.-·:min -··:.::025·, 6- .,---=:. o ',:: '1 · · -.058':. ,.-6' :.a214e::.5<3;. No,:•. ·=,f'. , :: Nc•ri. :· ff, 
147 4 max .031 9 0 7 0 1 2.524e-5 7 NC 7 NC 1 •us-=,,, A/\"_;>--·>·.,,, ·,_ Iriitn' ,,::'J:ots:;,, :-&: :<;,; .. o:t.::>:::.: _.1, ,(-.:,:05T:·:,· :.,:v: '-1'.382e~s <sJ .:./.Ne,':? /1:? fKic":r"°:; 6-:,;: 
149 5 max .043 9 0 7 0 1 1.621e-5 6 NC 7 NC 1 
Asd· ;:-- ,:_•:;;c]/'. '>-:; < !?:if imir'f ·p·;;:od'f\.'i' '.'.°6'. t+I: Oi"',::e•, '''1-·- 2'/::.jj55.'o:: \if!" :.fi947e:::5 ::!.fh, ><: NC/i:'- idL - /U~.Jc<I '. ::iifl 
151 M16 1 max .049 9 0 7 0 9 2.612e-5 1 NC 7 NC 9 
:-1-52: ,._,t.,y:.:/: ·::.:;. =.::u< ;fuin :,;::;+:,of,,,> :·1 · _:c;-;,:,o>a·- :;-f. ;,_2;ff49 :.: -6: ::.2:494e~s >.g:}' _,·.tNet<.: :.i;f:, ;/:'.:Nt><·'-:?i:>V 
153 2 max .061 9 0 7 0 9 2.698e-5 1 · NC 7 987 4.923 9 

:}f54S ~ '"''':/.Ji:;;;,:;N •+::i;( ;min': ?-->?Ni!f/,}:{- '. i1( t/i(/Ok:'/ /f,- :\/;048t'-'i'- i'{f;} ~2l94§ei45 Jg'i-; ;, ''AN©?1'}}: j;1tt t:%N(}~'.{) \iW: 
155 3 max .073 9 0 7 0 1 2.784e-5 1 NC 7 NC 1 
'.1'56; .: ;;;;;\:,' /';;f~( {}::.) :m,nl ,:f"F}'O(;':;\ ~:-ij:'; :;: .;:i;j;";J;-:; /.1i , ::-·:::1j4rt'::: ?th ~3i395e':'5 },'gt /JiNG{{/\ ::'!1,t :y:,::';~J@li\E ?6}: 
157 4 max .085 9 O 7 O 1 2.869e-5 1 NC 7 NC 1 

S15ai < ;_/ ·-",:>?'~;}; :;:;;:-, \min' i:,\;i'\O{i~> /1/ :;i:k:o:· : ::. <f: ':/:::Jj45</ ' 6".: 'c3~845e¾5 'if9f ,. -iNCf/! ?Atr ':,:/(NC(:'i;': L:'6? 
159 5 max .096 9 0 7 0 1 2.955e-5 1 NC 7 NC 1 
~1tW ,i:,'}[5.i?i-)/Lit' Y(fH:t frnirt'. ;\(1./f(;of?Ei \Wt 1b?:l(}]it') /i1f i'.:;/;:'i()44</ <ah~ }4?296e~5 :;!'go? ':::lfNC:ff!:.;i '.:Mf: >JN@Lft) \lff 
161 M17 1 max .094 9 0 7 .023 9 3.583e-5 1 NC 7 NC 9 

:J52i ,'.F-''''/·:C??;:''= ii;,; :,c::,f, iriffri: ,'t(~tdi'.f?V J,1> :?i.',n:.:-'/ \Ai >:•'<024,,t >6f 4i"<J64e'i5 /9;: :JtKfd'/Ll:":tii 1'4531287 :;t5\ 
163 2 max .159 9 0 7 .018 9 3.622e-5 1 NC 7 NC 9 

'.Xf64I •if,,:ff/,o.-•--·"<,,,•;• ::t\E:L: itnin! H>if?iil:'n'iil:i ·:JF /{':Jo;:: :, ;[ff; ?I,Ao'=ft~- t :,:,5,f '.¥6i3Jie~5 i-;gt; :'dlNGT{'t: \M/i ff99IJfrit221 f:Jf:: 
165 3 max .224 9 0 7 .012 9 3.661e-5 1 NC 7 NC 9 
A7661 '.i:%!frit'.'1J?'!i1~i:)i ~\itD ffnln'-: ;;fJ~t.fo:1:/t/; {(it¼: '.}t\'o/J';'J \}Fi :fa/f6:ti1A't ,;:,'5): ¥8't57.fi:ff5 tg'\ }'{iitNGi:f,l'.k\ g+;? 3':fiii:8{59'& la} 
167 4 max .289 9 O 7 .006 9 3.?e-5 1 NC 7 NC 9 

i::f6'81: ,,.,,.~,t1.:c.,:-;r11:•:i'tlt ,:;;;·" ;•ffiirl'> @/101[0:f!tiff!!:Y ?mi' ':!Y1/6)k/\ 21,1- tf;;;Ioo5''A Wt? Sttd82e?A: /ig;~1 '.'?,rn@'::f:;:'&,: 1mIX- 6748f5¾1l :/5;:, 
169 5 max .354 9 0 1 0 1 3.738e-5 1 NC 1 NC 1 

"l1cto1- tttzn:1H.:!}itH;;, ·:-wFI Imi1t '11w:r~iif?,.:t; w:,;:; ;:-;::::r::o/·,,y r:a:f ;:Y:fo< g: ;:,vr fffaos'eWt rtg;s; /i-Yfilc:rit '\a•;;, r:c:::1Nbt?t Vif? 
171 M18 1 max .354 9 0 1 0 1 3.738e-5 1 NC 1 NC 1 

''.11"2:: Y:,'-1}./I::'D:'i!ii/f-f:di ,'ti:\/~ ¥rrffni :;:htI02\cJ;:~ ,tfd \0?'\d:D':'l tit/ ;:\:+fo\ ·,;: kft f1l308e"4' Jg!': \UfNC):,j f;1f :,·;~Net::-: -'4.:: 
173 2 max .366 9 0 1 0 6 3.745e-5 1 NC 1 NC 6.., 

rtt1':"" -· ''.'::.:." · • •· ,., .. :: imli'h \I~1rto1:i)}t'? ':d1t1 ?,';;;i"o;•;.r?11<· 7 / 7 .·-<n,, ,.t x:gt ~l'.3'4izei4 y-grt ?t:r~ttfFt\ ;:7:,_r; J://N®,< .: >:g;;-
175 3 max .377 9 0 1 .001 6 3.752e-5 1 NC 1 NC 6 

1:ia:6.f ifr\:b,ti!~fBGft:11t :t;Jtft ~fiiHi1 fiti',tito!ttsi :ii\ft ;tj/o-\;L; Nit ::'?:toda.-\U: /gN 1M3'86es4 Ygr ::'.:'.s:fN©;:;tJ iti!iH \~;Jft:(@Ji~l e/g;i 
177 4 max .388 9 0 1 .002 6 3.759e-5 1 NC 1 . NC 6 

}fist li.i' ~t'.1\//'.:\),tiiDZ ,f'hC~:;11 tmlht ~@~':tti'/C::r,:1 tf!I t/;/t:0\:i:i~:~'; to/./ it!f.fOoi/J f;:gt1 fitM26"ef§ii' i/9I };,{);KJ('J::\'ii:t \iUi \HtNe'''+:i! i/tg/ 

:,J~&I L)''it£1f+~1t2:::t% ti~Ji fff't'fW!: .4 iiJ\; \ftri:wg,ffF::I ?;,t1 ::rif~i\:q, %~~;\ ~~~ ~t~\i (11TufJ~J1Is 1llfa, rt,Jt~&tht :ffgft 
181 M19 1 max 1.037 9 0 1 0 1 4.145e-5 1 NC 1 NC 1 

:r,'18~ !t;t::i:!~,~M;•d~if;r;H# t:?it~ lmiiil: i..%~~:~10':,~i".!t ',frlik ii:tii;i~O@ffa\0, :}i1/ :i:c\:~,,i()''.,'; "S,'- ,ti'ili(, ;,3i'668e.~a: •~(9~i ;-~:;;iN©t+~~t"i '-1t·,1A ;;,;';S.::lN0c',;f;, :+;fa 
183 2 max 1.221 9 -.016 7 .019 5 4.254e-5 1 6080.191 7 4980.453 5 

tta~f ,_,,:IN':'ffi: ~?Hf} f/Wtl'it 1~iitotJ:!i'i;{1 r;.1A ci{':$iiJ.f6ft:' /i}f/j ic'S:U.io',19}1} t4t114'1304e'¾Ji:- X;g1'1, ;5949{:'f~if '1d!f:; ;5,f{j5}3J2) }ijj{' 
185 3 max 1.404 9 -.039 7 .045 5 4.363e-5 1 2466.072 7 2140.941 5 

Jfaij~ ?m'fw: {ti1fa1bttKfi~I f(JW" ;;;?rl4/U]4\ifz! IrW!i'.: t'{::z'044':'iJi V4fJ: if.419t39e@:· ;;;§P,; \24~!2,Jfg§; i&iih1 Ula'!lfdo?t }•4~f 
187 4 max 1.588 9 -.067 7 .075 5 4.473e-5 1 1449.037 7 1301.066 5 

;j'.gif; ti1i4fJ5li.t¥4~¥ii'\if lEJtt'. liil'ffi:1 ifl,gt)''g;;]i'!l\ ?i~lt\ :Gi<lrfil68}it ,~tfat ~((:,'.!073-0-t f!.li!Ji ~515115€£4: :!itf~ tit~2'i€&3a1 tii'/11tl 'tti324~if65' Jt:4'.il 
189 5 max 1.772 9 -.096 7 .105 5 4.582e-5 1 1009.898 7 926.331 5 

tf§ot ,, ., frillrri' :1[4f/got'J'.Jti@ nfi,1\1 l?t'~0'97iflii '~{ft; ~Wi1hb:fi:4~ ;t4f,:i ~if',2Ji'e.14 f@i fu~96!.76If n1:;;;: t§:.4~107,'t~ [§(); 
191 M20 1 max O 1 0 1 0 1 5.146e-5 1 NC 1 NC 1 

i192~ Si}:\ti,,iW3;'-i!f~tWfrfiH <@81;;) 1min~ },~j'f~~{tlif4,~8~ if!J.ifn ;.'1:%°;#,0''.\};~g, tt11ti ~;c;':',f'.O:'.',;-;:~~- 41~ti'~ :~9r489afi'A:: :§9P;, ~%1iN'€%'i;{i, ;)jA% ;J?(;il\lG~f;} %1::!' 
193 2 max .113 8 -.005 7 .005 5 5.221e-5 1 NC 7 NC 5 

1~1,94~ ~t?'.ftt.1 ffuil¥ 3.:Ji'i&Uifiii~; ,§*~ +i~~Y00-5*\k ;rf:fa~ C:':c.4005~~i4 f;W~1 ;g·~g22et4' MB~ :}?.{N@~l~ htJ';,n ;,,~;,f!N@.ffi-~;_, ;:f;p0, 
195 3 max .225 8 -.008 7 .008 5 5.295e-5 1 NC 7 NC 5 

~f§"B'\ "''c,Y:;'''' ,,, l-rtfi'n{ [@:'it~itt\:jfil~fi tttfl J!?{1fooH!:ih Ir:!f}! llKkt?o@tf.)1~ i~M1 J;1!iaa5~, i£91t ?f~;;&§:t_t/i )J'.i~J~ ii:,MNl\fiJfii '.iI¼?' 
197 4 max .338 8 -.009 7 .009 5 5.37e-5 1 NC 7 NC 5 

,ffg'ffe 1ffi1n'0 ?"1~>!t~o:s1:f'4ft!!' i;J~'j;l:\ ,,;:W.,:<f(:)(jg,--:x::; ct;t? ':<-"·70()!i)>Y:1; '*4"3 :;·f'@7:9'€'!311iff\1 :;,!.l1'Nf(t:,'.\ij?t, i!(cs1>tY 1>-',Nft)f?;'.', 1~14''c 
199 5 max .45 8 -.008 7 .008 5 .5.444e-5 1 NC 7 NC 5 

''2.00t ;.~ ~- 1!:\tt'.G Wnii:f{ f;-.i/<{mif-ii'& !::ih:i i;.;f;;;:Jdoa':;it itf:.'. /t~?!bb8<'~ }f4fy) tf?i'-22eJtt ~19$1 ;1.;'t;]'fNG1~i,--g /ff@ i:/dNGicf'.•i/ :!)'4{:, 
201 M21 1 max .45 8 -.008 7 .008 5 5.444e-5 1 8373.67 7 8309.827 5 
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Member Sec x finl le v linl le z finl le x Rotate fr... le 'nl Uv Ratio le In\ Uz Ratio le 
. ·202 ·.,,,·min . :·.··0'' . ·1 . -.008" ,f . -.ooa< ·4 -1.122e-3 9 B319.928 .:f B382.0l3 -4),· 
· · 203 2 max .563 8 -.006 7 .006 5 5.518e-5 1 NC 7 NC 5 

204. .. _,:✓ -. ••• • i. ,min'-· ·:<o .. ,: . . , t\ ·.;c:--cio1f· ·1"·, -·-.005,,·- · 4, .:L165e-3· ,g. ·: ,.'•Ne-· . r >"·Ne<' ,4,,, 
205 3 max .675 8 -.004 7 .004 5 5.593e-5 1 NC 7 NC 5 
205.,: ';-.<:-,:. · ':'/:/'min: : /:Q':"::..1. 1'-P, /':'.004.· . i_f; .· ·:-.ooif/ A: ~1:208e~3 ;'g' .· .:;NC · · .. :r,. -'·>.Net·: .:•'4i. 
207 4 max .788 8 -.001 7 .002 5 5.667e-5 1 NC 7 NC 5 

:.@a:; :-.:>i::; :.· '\,: .•:r.r ,> Ci-' inirH ,:,"/h':()";;';;,i:. /:it :Ji):fjoo:f>· ·;\f.: ;<l,:ijl:f1r·;; ';:4; i1':252e:..:l-•: g/ ,:..;:.' N(f :· ./ ./1\ . . ' '-'(NC/i~;. '/4/; 
209 5 max .9 8 · 0 1 0 1 5. 7 42e-5 1 NC 1 NC 1 
'2:fb' -:c,:·;: /!}.:•:):,c':, :' '/J'i/ :wrn,l' ;:.:/./(j/:>.'.' ., :1;:: i/"JtF'.',,:c: :f1:'; ,,y:. O:'?:'": :' ff: :.1 :295e._3 . :g· ··..;:NC''· /ti-': : >·NG :;~:: :::}iii 

.~}} ::,::;:..::,;~;tG:/:<:. ,:,J+i:, 'Hllri~td<:;:,y,.; IJ0 )}/{~{A/': j·{o,: ';';c)=:~/:;;ij/ ?:~\ J1t~:~~~ ·,J.;,; i/~g.. :'.:l?Ji:/~gJt '.\l;':; 
213 2 max 1.044 8 0 1 0 5 5.837e-5 1 NC 1 NC 5 

12Wi!\ ,}:'f; ?:•?·/'i{!J .'\fh' Yn1frfi /)';\f{(Jii'>i:'' bfa] 1\kX:o:,n>.·· \:it: :-:;;·o?c'fa; /.4\ ;i.1:35e"3 :;9:.;; ·:> >NCi' :: /7/· I/Ne::\; /4< 
215 3 lmax 1.187 8 -.002 1 .002 5 5.931e-5 1 NC 1 NC 5 

I2t6r '''<:·;, - , 11Tlir:f :\?%d¥.!tJ: )}ft :;;;J(oo2\< 1;:1;;; >:i,(lO:it::: L4\ ·1J:405e:::3 '!cg/ '(Xf;.fc>:> !:j:/ :,;\N.C)i .c: :i:'4':} 
217 4 max 1.33 8 -.004 1 .004 5 6.026e-5 1 NC 1 NC 5 
@Hf ;\/',/[(0}\fa;?H ii/!2; ;'ifi,111 ::11Y:'.cj,?;.> tiE t',~;Jooa:ltL :>if ).'i~(OOAJ.it1 ;;;,4;; t::::fi46eJ3\ )g; / :+l'Jc,f: Jtt- ::;FNCH·t' i,t4:f,f; 
219 5 max 1.473 8 -.006 1 .005 5 6.121e-5 1 NC 1 NC 5 

'.:220i }tI/i::Jf:,!;i:'.:/::PS Qf@f; Imfn~ tif?Wo~\\'// f'.11Ji: {,'J':J!Q'olifi'=\ ;/;7ft" W/?oo!:f4f.':- faf,; ff51'5e13 \gi: ::·•(t-;id:.C) ?.tl l'tNc:?;?: }4{; 
221 M23 1 max 1.649 8 -.007 1 .006 5 6.252e-5 1 NC 1 NC 5 
,222; >> "'.i1fiJ{+iH'., ':i;f? \mfllf F::i)i~ijt:'iJf'. Fltll 11{:j;j(j]f? St/' ;,':'//606ifi) !\if. +ri59~e'-3 c;9;,: ,. Ll'NC).;;f '+:t:> h'}iNG?)j /4? 
223 ? max 1.778 8 -.006 1 .006 5 6.347e-5 1 NC 1 NC 5 

t224:: ,. _> '"'· . ·,., . .. •"''' frr-/irti il?ii!b21Wi!? /Wfl 111i1;))ioo€fki +iso/W i/;:.'foo6'BiL './,f' ~fl647ei:03 \g\ ;, /NC :; ; •::7,; 'c>ii'NG:"i// ?4/• 
225 3 max 1.907 8 -.005 8 .004 5 6.443e-5 1 NC 8 NC 5 

:22eit j;=:::t;;?t:&1:::-:'>~ i~'rtJ:t 1rrtmf f!%'f'.!!02nss, 1:Y1M ,r1::~ro·05t#i; fH-W >&;:«otttr :::,:4\ .::'fio3e~s' >gt "<JNct , \:t; <tJ;ico;s\ ,::4,:; 
227 4 max 2:035 8 -.002 8 .002 5 6.539e-5 1 NC 8 NC 5 

;.228: /' ·:5?;'.ilt,,}> t~".;.J\f:] lfTiin1;;;:;f'JlO;.lii:'/2 ,;)Aif -{~1,/00:tbi Itr /;;).:':0'02it 'i/,f': Ai·i59e~3 /9/ <:/NG'/: ;:I;f/ ;:;\\NC?:\ r4t 
229 5 max 2.164 8 0 1 0 1 6.635e-5 1 NC 1 NC 1 

I2t3ol /X:'.i/J;f/1ttrs: ???i1 imin:! ti.&tloI!it!!:i 'f1t,ir;INf.dHili't: !i::1t c/f'.'O"s/:'..@CA/ ~H8'14e23 :;g:c: LO:!Nc<>: iJ.i, 'c:?ffNJC·:;:,:. r::f? 
231 M24 1 max 2.164 8 0 1 0 1 6.635e-5 1 NC 1 NC 1 

\2°:t:ri 'i~A>;twn,:t>V!·\ .Ni~\tf tnfini ti:½f{of2W? 'i;\'ft'. ...• ,,,~.:.FP•/t IW? /\No'.'..,0/;:; =::ff./ ~1\a14e;s \g< • ;'INc·;;:'.;; {d:! /}Ne".; "i "T? 
233 ? max · 2.24 8 0 1 0 4 6.692e-5 1 NC 1 NC 4 . 

i23W: y, ':i' ,>i,1,;c\:?i fmirit l\ftf!.t:Ht\it? N~1!\1 ;,~::;:;::f::'.>'. tat •;,'.~•-c.;;u::.,;;,;h0 /5:':' iLB47ei3 :_'ig\:: Ji!NC,, J :,Jf' i'::'.'NG'':/r \•5:;: 
235 1 max 2.316 8 .002 1 .001 4 6.748e-5 1 NC 1 NC 4 
~236i '/'·:.::::"·,,,,,,'...,'":d:i!ltn?r11 trrflnt ttD.i;i:tlJifit'i1: 1%ffJ Ilil';!idoit'tj, ifa:£: 'k?:.':'boM?,t' ,/5'.'' 'flfiMe::3,; \g:' :.:,';Ne ·:w~ >a/ \;:"6NC??:'. t5/ 
237 4 max 2.391 8 .002 1 .002 4 6.804e-5 1 NC 1 NC 4 

';233:; /i, .,_,,.,,, ;:;-;;';;i,:,lf./,;;:0 UninI f;rnftfoJf?t;\; i}1/rJ )?J{i:io2tJt '=¥s1i ;;,;J'.fbott)4¼ Xs/ :liflg,1<3e'.:3 ,/gt i',r/NC,J\ '\s,f.' ::: >Ne::/, /st 
239 5 max 2.467 8 .002 1 .002 4 6.861 e-5 1 NC 1 NC 4 

¥2tto'i: ,';;,fr:', .,,(if 1gt#i im1n1 ~NJ,tgft~ lh):ii litlfi602lWt ~is%t fi{i;002l1lr, ,;5;' ;:;:tt945eia: \ig'.) tutNC!,k:; :1/1:f;J ;,W/NCfL't): ,;?5'('.j 
241 M25 1 max O 1 O 1 0 1 6.96e-5 1 NC 1 NC 1 

'.Q,i:J2>' I~:ti)'if.f??@ti@'.i;;',;~'!i); iffffrrfr f:?£~tid:f[[;l';[f,; ifil}~ ... fth1ft1 i%!Itro::tnfilii ;Q:i?{! 5ti,bbae::t Ug} /tINe':H? JdD •'J,(NG"'::'.'/ ;);:Vt 
243 2 • max .109 8 0 1 0 4 7.041e-5 1 NC 1 NC 4 
~'zj'/f' , "''";,,_';:,''.<·:i< tW!li!J:!.:' !mini it;f!.ii6Wi£tlt~ @1/fi ,tc:;gfidftt!~\ ;Jfft tt~RH!t;Jf\1 :J5l f1.~2Jo5e,,3:: K9lk i}JNtr·X,// ,~i61} fftfr~JCX/i:: 1)5:f,', 
245 3 max .218 8 O 1 O 5 7:122e-5 1 NC 1 NC 5 

:~~6\ ?;.;t:?i:£1 r,,:>i t:Wfif Wrritti:'.i :'i'Z/lf:i\'d©:Ukt'.t: ~~1¥/i: JJl.{~WoM,ti':s?. lt6:fl (Ri1if!io;;¥1;;~1 l:i'IV' ~Z'.097ei3 '.(§ii ii!'i'.:fNEf?H 76'ff: t>:Mc.:: ;;, nw::, 
247 4 max .327 8 0 1 0 5 7.204e-5 1 NC 1 NC 5 

i@tB~ ,. · "" .,., f.if,kit 'iffiihK ;iJ.ifilo?Jf;;:s.;i(i \'!t~?a;i 1{\'i:}:iet±:W!;i\'. g1::m fJ:T$i)i,/:jJ;; ii:$.\ :42t\'f45e\'3' ,;@<; :/i'.'}Nc<?J .'\6i] ,/§)NC)";/ Jjf,: 
249 5 max · .437 8 O 1 0 1 7.285e-5 1 NC 1 NC 1 

;,-2'511{ li?ff$l ~WRl.'1.0 imin! ;.;i@}1:i\)1iilfrl li!if{g :J:lt~idiJfl&i r~~!}; :t<Jro':(f.t\~ :/f?,1 t29f9iie'.i:l ;:';g;: ,:(::\\Nb\h;f ,;'\;ff; r)!N@/i\j t/1t 
251 M26 1 max O 1 -.105 1 .078 5 9.225e-5 1 NC 1 NC 5 

t25z: :;tJt'Jr~J!z~!I~ ~Htti !.n'iil:it: };f;Q;\asg;,\1116M: '4tfttWaif!&J ~6:tii '.f;;,;{()7,-7,Jjj iMib ;i3f3W9e~3 \);g); ;J;:INCf\/ fajl t{;'):f;j{t1/1 :P)fi: 
253 2 max O 1 -.082 1 .061 5 9.383e-5 1 NC 1 NC 5 

t@54{ "·" 1.tWffiit it:t@Q2@!/j\ '~ift~~ @Wiifsl~:&]~f: ~l6ft1 ;)tj@(ffi'}M1 :Ji'.4'.J ~a%1tfeia: '.ffg,1} /}\/ru"c,,{t; E'!:6:i ?/.SNG'rX (;;4\: 
255 3 max 0 1 -.054 1 .04 5 9.541e-5 1 NC 1 NC 5 

~Z56I ,.,,.. ·~ ,, i1nini itV,;Q1o'1f.4itt iti6~ t'J0.Jfttta;fel' \t1fJ ii\/;:jj3gfJ/ Fa? t@'503E#-& ;19;;; /i;NNC:'.T:/ :J6\i1 It2iiNc;t,:;;j Of;; 
257 4 max 0 1 -.025 1 .017 5 9.699e-5 1 NC 1 NC 5 

;gr 58'! {r ,.. ,· · /;;;:.:';:' }J.f ;i:)J;J :fir/ii1i~ tttli{§o5{,1 i,tEf!I 1fif.JJJ@7&:ii{ )13t ,:v:'.?g:f:tl:ii J.lit ;-3f5°()5e~3' ('rg?. ;;)\NCH';,; )5i~} ,;:/di.JC fH !!'4' 
259 5 max 0 1 0 1 0 1 9.857e-5 1 NC 1 NC 1 

fit60't {<:':i'./i/~~'. ,, lrr'ffn.1 ~d.t:?1:~tA6('.~; itf%1 lWfJ$iot'}il?:-:' ?~?.f 'r/{[Qi'.F:;;H)'i:f~ ?3f686e4'.3• '.rig{ ht?NCt\~ id?X ;',\Nci:r· Yf,:c 
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Member Se" "lint le v lint le z lint le x Rotat"' rr... le 'nl U" Ratio le In) Uz Ra1!9 I 
261 M27 1 max .882 8 0 1 0 1 7.664e-5 1 NC 1 NC· 1 

1262· · _.,_';,;··/i' .·.;min,>·, t :d::,_..'._' ·::.1:· ·o·.>,··< "T: ·,,;.':QY· :·_. ,'.f' .:.2A12e-;;3 :.9· .. i.NC' ;'.: ::1- :'··i\Rf> <ff 
263 2 max .993 8 0 1 0 5 7.759e-5 1 NC 1 NC 5 

. 254·.··•, .·;,'"··' i>>miri>·;_.:•::-cf,>· ··:1.,-· .a• ·,·-tr '·.:/cf .':4:.;2Aa1&:3·9<.·•'NC'°,',?6,·:···Nc<., •-'4i, 
265 3 max 1.105 8 -.001 1 .001 5 7.853e-5 1 NC 1 NC 5 
266i:: ,,·,,>:r·.·:.:•··J::./,,; ,rrifriif.lc>o,,~:,;i: r:.;,r·, ':.i:'-:::,:oot·"; ;6\· .<.:.~oo:r·:.-:. ,.,_;f l2ts22.;,:,;3 ":gi' ·:>'.'i'Jc:s,>,·=.~1ri':c·,·jNC\'::·.jff;, 
267 4 max 1.216 8 -.002 1 .001 5 7.948e-5 1 NC 1 NC 5 
·268'f.-'· ;>f> ,,:,· "'~' .. ',c: ,mini t\2/0'/?:i .j.f ,,:::{063';\ /5r :_,·,.::;o·o:f/ i (4/: ~2;st.7e'"3 :/~f. >>Ne':,:;> /€f/ :/\Nit':;;,; i)fiJ: 
269 5 max 1.327 8 -.002 1 0 5 8.043e-5 · 1 NC 1 NC 5 
21cf ''··' 'f<,: ,. :_ <'.\:, rriiil <·0,:;o>?i' <ti\: .',:;;003-J. '/ff >,jj:•/ . ::-'4/ '.:.2I632e;3 ,'.~f </NC'>, ?5f ,;:.'.NCO'.'ti/4? 
271 M28 1 max 1.327 8 -.002 1 0 5 8.043e-5 1 NC 1 NC 5 
2oi:t i:k ,.:'.Jf?::/: • ;.+rwit frnin( JBtto\:Ht: t(il< %:ioM;'.';: >ax .:;rfo\,t)? t~ft ;:;2tBa2e~J' Jgt ;:t{Ndiftr ,:5t :f'.ti tiJe;r/:, '.'£41 
273 2 max 1.439 8 0 1 0 3 8.138e-5 1 NC 1 NC 3 
, ii¥ '/ : : ' < : ,:, r:,'f i;::=:,> 'mlri: 'l?Y:oY/-> +f'.' I<.0<002!>: ?6/ ;: .,_,;; d\0.it .s\2\ ;::.2':687.e°:;:3 :,;g;; :r.'<Ncr:'J :ft BU ;}J,NcYt'./ /2-t 
275 3 max 1.55 8 0 1 0 4 8.232e-5 1 NC 1 NC 4 
?76''. "·' "'- ,) <" .. ' . iiHinl \:!?)oTUt: ff;; )'\,;(j::: i,:.: <& : l'f,(['.b/:'f . ,{5?1 '_.2:742e+3 ;g-;: ,, ':Ne;:;;; \6/ )j(fNG-'./i\ •Is< 
277 4 max 1.661 8 0 1 .001 4 8.327e-5 1 NC 1 NC 4 

·21.ear r ,:;://.fafft!f::;j :=:mr:cr ='mtn1 !f'!¾@ita!:'!ir sw) r: tto'ii,?/i riw •'':>c::O'oif:,r /5::1 t:2iitl'aeia: 1:9\ x :!Ne)):::: Aiit <i:'Nc;;-;:tg; 't5i( 
. 279 5 max 1.773 8 0 1 0 1 8.422e-5 1 NC 1 NC 1 
,2atH , · .· •J':<:t> /! 1 <"'' rm1,f &>,\'@r:;;x, Hii't '::-· :6'..·::,,:c rt: ,.:: 'a:o> < r 1\: ~2tasse::3 •:,g': ::,1-Nc:::.:c; i t:: e,;c;)1Nct,r,:.' 11wr 
281 M29 1 max 1.773 8 n 1 0 1 8.422e-5 1 NC 1 NC 1 
:1a:t t;;":,,:\"F"HK<n:,'H: Jrrill:/1 Uhf/oiif~% /ff::' ::+<>ot/,:; Sit if'!i/o•:;;;H rtr~ ::.2i'ssse¥3 \gt~, ::;JNg{?\ \th' >tNe~u; /@t 
283 2 max 1.841 8 0 6 .002 5 8.481e-5 1 NC 6 NC 5 
'284/1:y\::t'/' ,, ,·,.: ·.; ,;,;>? frnifri iti!}f:ti:#'¥'1( \;j:( i#:JKo'b2/;:;' 'iii'? t;;;{(i'o2r{f, \:C~Ll i2Y88'l:e~3' \JJit :?<Nen,, Cl~+ ,'?Ndf;',. c';r\f:· 
285 3 max 1.91 8 -.002 6 .004 5 8.539e-5 1 NC 6 NC 5 

,~286: " · .,,, '.??;\;2;; ;', , , c:,:,, irrffff:1 rtHHcFi?.;J(' %1I' ;{i).si004HL Iffi F:{io'id'o~fWi :/.ifr} ;J2{92ife\¥@ jg\' ?':''/Ntt:/{ t1'.it\ 1:cNH.;Jc!if;'.\ X'.4\ 
287 • 4 · max 1.979 8 -.004 6 .007 5 8.598e-5 1 NC 6 7354.615 5 

-;.2as: u ''it it::?\:i?{' ''ti/: rrHlrici. t:rl1olttf: i,11t1 =:,::::::fooBt:i ;:f: ye.:Ioo1tr ·;:4'.): t2:{§55~:;a, X§> ;a22at94's <FI f126t:1'os= ,1)i-W 
289 5 max 2.048 8 -.005 6 .01 5 8.656e-5 1 NC 6 5297.918 5 

: 29cfi > rx,<·•A:.n ,c:, :,;r A' 'm,m ;Jn:rnfoftt,}" tit:£ :;:r,1:!009\? :11:1 .'.)t:Jht'/ ''At: 42t§a9@3' i@r i5999:sa:l i•,r1·r :si31'?~a§ :t,i::t 
291 M30 1 max 2.193 8 -.005 6 .015 5 8.801e-5 1 NC 6 NC 5 
292'; f);:c;,\;';J;j;f\/ i./;\\(\\i jrfiih:' tl/;fo'\i-'.c){i D1< j(fi:,'!()'.'.f:t"X,/1},]'. \i;){o'~ 5/t ,{4\'. ~3f013e;3'. sg\ :,t,{NC(;;f -)JC; ,'J.'JN():P,} t/4< 
293 2 max 2.25 8 -.003 6 .016 5 8.857e-5 1 NC 6 NC 5 

'204'.'. .. ;:tfif,?t,t,}/ kUiif: !lrl,rit I;·l{1!to'tt:Jit l:\:it.D :f{it/oii'Bi:h \\f;'; ;J:;:;,\'ift'Bi\i %4¥ ;;3}1:00@3; ;;,g? C('"iNCt'':' <:tt:i f<rr-:JcNt;: iil[t 
295 3 max 2.307 8 0 6 .016 5 8.914e-5 1 NC 6 NC 5 
295, •t..,.· ·, :,,t:o:f:.,r :i?/iJ imini J/i'fJjtt!1rnt fJ,ifE Uiloif2tt ?:ii" <;Xo1.t/A: ;y4;; ~@flasefa; jg(' !'./i(NOF'\t idl~ f#if\it;TH/'.1 en?tJ 
297 4 max 2.364 8 .003 6 .016 5 8.97e-5 1 6300.92 6 NC 5 

~29a:r . -;,., ./,"' ,:c";';,,,,; ,,, -- Im,rri i0i'.I£0\S:1IJ~ Jfftff ti??1'i<tf:tr ifr:c: \?~1015;\t; /Ai +:t1:1{re¥r£ yig/ t:rt~Nolt':J %,1~tr: -ir1f¾Ntf1ttt2 ::I~ii:1 
299 ·5 max 2.421 8 .008 6 ,014 5 9.026e-5 1 3880.433 6 NC 5 

i:300:: ;f:}'[fi,{if{tE)r.! :rffi1n'i ;';%%i~OitmM: ti,lif;j f'.{gi'Ji'007P:?1: 1mt ;/fi~re::f5';t',fi@4';:} :llf2o~gf3 Xgf/ jJ[iN@'{@; (/1[;~ ,i))iriJ&lttfri fiiij;:f 
101 M31 1 max 0 1 n 1 0 1 9.126e-5 1 NC 1 NC 1 
io211,e:'Y,.rn::::r~;r#:\?- , ,_, ,,, imirfi ,-,,.... ~i'itt fk r; 0:;.:r@o??ti.{ "~c1'!:.ii, ;a'~262'eia; f§? i\'."H-1.fcIJti 'iHif.t i::f1metVw' fifit 
303 2 max .007 8 0 6 0 4 9.133e-5 1 6462.006 6 NC 4 

iB()$l10,:C:'.:,,:::,'. :, imfr:Jj )mini: ';[r({(:\ts(j\\Tfim: t?1W.'. t@\iiitfl!,!Ii.1:/ 0i1g fr:)':t6:;fik ;/:;'SH '.:\3':26ffef§. )~9W. ;giji:f6i9'9'6'; t.11% i'ii'iiINt)!iJ1# tsf'. 
305 3 max .014 8 .002 6 0 4 9.139e-5 1 3202.291 6 7222.733 4 
'306'! r:/,:,p:,f·' 1mii'i't \W&.¼dilt/kt;l: 'ifi!Uf. it{'.foo]t1,) !J!:t~ ft)il'.oti;Ji?. .'Y!!iif :!i3t2i~4'3'.i \lgf 147.$719'491 ?ift!::i :70&1,;5a5 f'.5r., 
307 4 max .02 8 .003 6 .001 4 9.146e-5 1 2116.044 6 4746.081 4 

''.308:i l?"::/SlKJ. '""" Mfli'ff: fi~'./f;ti'.'.It0~ fjiJ't11siiW002WI t'\.it{f ,;;c;}~o(fW\1;; :jj51J '.:fafQ:ZW~i( ,;itg1t ;31f55!<'t:4i§[ '@1K;t i-4i'i3'¥fil!:181 t151' 
309 5 max .027 8 .004 6 .002 4 9.153e-5 1 1573.16 6 3509.19 4 

;3,1:m; ,,,;;:~-?.:~£:tff;"~,;~~'1,1 f;;i;l;,~;; l.min& 5:i,tft:;r,cfj';@;,t<J;: i'hFi ;Ji~JiJ~003K!(\~' 's\-':r:'~ 1::i3lq002;;iitfo ·(l~B:ii '+'3~27'.71e'.i3' ',;tg,;: '2340:2~71: '~1fz~ 34Q1lf'15.6' ¼t5t~ 
311 M32 1 max 0 1 0 8 0 5 6.933e-5 1 NC 8 NC 5 

;ahe:, k:, (:•:iJfa~,;~;,r;;Jf;}Jt ~~i1uti; Mfif.ir. :ifa~'iO@(ifo~g ,c:15;;;, c'~'\zo;c;,,:','"~' ;:i~1~,; :i1:;;,1,b',:'Ji~"'' :~:,4t1 ;;r.l!i9Bie'~@; r,tgx~ ,>i,EN@~t'i@ ~4~if~ ;;1h~N@'':41ti ~:4t 
313 2 max 0 1 0 8 0 5 6.94e-5 1 NC 8 NC 5 

i3'.f4-:/ iE:Ul ,,,:, ''" .... , j]:(1~o0i\11tM i':fi'°E :;}tcffor\flif) tlidt: .\:!)h\iib'/i¥)\ /,fJm 'J!fjjjr€lWeJ3i /I91f :ttiftl"Jei}it f!iE12.'0. t[tiiNC::.%;; f~[l' 
315 3 max 0 1 0 8 0 5 6.946e-5 1 NC 8 NC 5 

c.aa@I g:::.,;;;,\sJJ'.~?:t,J1A:1tt r&11t'J •1ffi,itt'J ;,it'tt61ftf1* t2'6:i4 i'1'/:,,;oJttJt s:i,1ii; 0/.@.tt:fi:il;fff Ff4lti ~~-R~'g!fE:f~g; '.i§t' '11zin~Je'.?J£Lft %t1% 0:fd\'$N@~lfak !J4?1 
317 4 max 0 1 0 8 0 5 6.953e-5 1 NC 8 NC 5 

~31'£L f,,'. ec,, ..•. •· ;,•,; C) ,., .,., titfltffa ;:1;J~footJI½0~' d£6iI "•' ;;,:n·,• \:;;; f1t ;':?%tb'iili/,'!'i ,/)f}J tz.1Jggge':¥3'. lf9X JY:'t:r~ic'.t!~l :lo~i:i!" fa;!!{fSIQ}{t\ li~i(' 
319 5 max 0 1 0 1 0 1 6.96e-5 1 NC 1 NC 1 
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Member Sec x finl le v linl le z finl le x Rotate frc.. le (n) Uv Ratio le ii) Uz Ratio le 
320 min > .:o" .: . ·'f . o 1 o ·.1 ·-2.003e-3 9' ' Nr.'· · · f ''./Ne:·,/ <1< 
321 M33 1 max .036 3 .061 6 .021 5 1.213e-4 1 NC 6 NC 5 
.322, min ····:.•id·<·:.:,-1.,;_002·.:- 1'. -·-.023 :4,-·~5;(J07E¼'-3··9 ,:.·:NC·' ·/1--;:'·.No',.:_.;,;4/ 
323 2 max .127 3 .207 6 .079 5 9.468e-5 1 3415.158 6 2093.862 5 
324' _;.•.·-:,;:,:· ':·•'' ·:> rriir( :,:Y·'(j';l','<2:',f':_ './':oot·Y·.·::·.fi ·,•i.095' .: ,4 ~i306e::s ,4. i·.•·NC''i' i4 _:1a59t:i1'5':W' 
325 3 max .218 3 .335 6 .135 5 6.807e-5 1 2303.47 6 1055.824 5 
·325; :: .. :._;_.,.-,, .. :_,;:i• <. / ./, ornirf /KH)'.f)ff- iif!: \:{i,:.JjbrV:\ \fa, ,,_~.::::tat'\./'.4'., :::~3:6ielf .?411., v_:,;Ne:(>' :.'::fee ?i!59latz.: ;:;4:J 
327 4 max .309 3 .449 5 .192 5 4.147e-5 1 3726.087 5 · 701.817 5 

;:32a. ?; ', / ., •. -,· ' ·, '·" 'mini .:.:'>:''cf'.e> c;Js:: :/:;.ici'otf• , ·.ft ;,:';;.2tt ·:-:.' ,,,4::: i.3'.031:fea:3 .'::4-:. ,H>'.:: Ne .. :,·: .·::f· · t4a2:Ml·' 0''4t 
329. 5 max .4 3 .537 5 .253 5 1.486e-5 1 NC 5 516.663 5 

i33(i ::'.'' . ·;::;;--:;:::J): ,;. •.;• \ otiilrf .:}Y,of?Jic. >:t:f: <!i:::oj:1 ·}~, :\1'.d: r\?'.:;36' ·:t: /;4t J2;MR&;3. t'.4\ '.93291797 :fi'.1H 'j355:&1iitl !i'i!P: 
331 M34 1 max .259 4 .622 5 .253 5 5.153e-4 5 NC 5 NC 5 

·:-332'}';:i/ '.'.:'.;;:;f)i· ' ' :J , ? m'iri' :r;·:;003i?(i ,f.i,1;'.", t: \/trf1 ;!/ ;~f{ ,::,i)i36Y> ?{4'( $3fost'e:i3: ;;;,f!i ,ttt:Nd<? (\'If' 'X~tNe:t: \ 0Ah' 
333 2 max .263 4 .625 5 .256 5 5.782e-4 5 NC 5 1918.919 5 

:·3341 >;:;:::::,<:?:ff>/' /H'.','.' mirt' ,:;;cf':003\IJ ?Wi ;,j',f;(fni~\ e;n;:: :i-Y;:_353;fr ,'j,fi ~3,0'.t4e'.:3: ?AS tHPNCW?- ,:t::tii Fc:':'!=Nd'.),2 X~.t 

"~~~;. 0t;,:, i/, ;;.<:, > r1?? :@frl;: >'(~gigj ~i~? :t,:.ii~;ft }it t:.'d;,~~i:\t FJ? :.::i~ ,rt, >J::i~~,H?i.: <t, \~~~Jr7:~'i it~i;:. 
337 4 max .273 4 .632 5 .263 5 7.041e-4 5 NC 5 639.251 5 

/3gs\ J;::l//·•;;;J;/'/ :,;;:,,+ :m1n'i :wsrnoa!'if§J \iii{', 8iE~:oi'.fai/ Y,if.f ,,i'i,;,:::_;;gt'\'"i' X4"i Jt:9:Wfe'::3 e4:e ;"/WJ6ttt: i'.,f:i f·:/t,;:@J?'\ j~ff 
339 5 max .277 4 .635 5 .266 5 7.671e-4 5 NC 5 479.245 5 

,3:ifo' 1T : ·,.?\C:,a:: Yf >?:::: :m'inI ·:::;;c;roosr:)11( 1\r: ::;:::;.JJ1t>;, rJv f',;,<sts:":, \14-'t: t2tg'i:14'e~3 f'.lf:= \f:.P Net,,:< rf< ;::.'HN@.\"\D titj 
341 M35 1 max .008 1 _683 5 .266 5 1.713e-3 5 NC 5 NG 5 

c:3a2i ::;;:;;,,J,:,n'./ ·?,lftf:' !if/in:: %t;:::.11:t1:rz:.::f!i :;,:-5,;; Jt,Aooski ?)tW i;,,f'l3istt hiA :;;,3f55g~#a ,?;:4::;; :05'/i.Ntftrir;,, 'ftt ;?rirsicm:\:a 1f:eF: 
343 2 max .008 1 · .686 5 .268 5 1. 769e-3 5 NC 5 NC 5 

!'34'4''. ?:9 ir ,,, , '\: ;':/ ,V;:,'•i{ mlrt :iiti[baali!lt ),:5\ ?b:'J:ib!'kl}~ t~f,{ ,;;fi}i'ft:f\t. 'k4t \t3i52fe~3' i,1:4X q:Y}Kr®If> Y'h\ ~'i/KJG'.1i?I ':}k:. 
345 3 max .008 1 .689 5 .27 5 1.825e-3 5 NC 5 NC 5 

'.'34'.6'.I \:/i!:/1/Y:::ft, ' :, I•/!. ), :iti,rfr ~;<t:o:tttir ?5% {,ft'(J(jgJfr; :t:if.'.1 :i~::;;:374;:;;'; :Nf:i t:f483e;;3 !04:X ,/{·:/:Neid;:\; :t'j/; ;5'4'()5fl3'ffjz'c i;j~/' 

347 4 max .008 1 .692 5 .272 5 1.881e-3 5 NC 5 NC 5 
iG'2:t8i ·:;,.'/i'i?fx>.u ·:; ,::tft ;mri'W tft:Ho10tt1 J15:t tt,:::.foo§?t "Hl: };:t;sts;,;:; ?F4c;,: ~::!¥4'4/:ig:t iMt it}tr-Jc;;/:r ,<ft ;3st5f524 :t'Ai:' 
349 5 max .008 1 .695 5 .274 5 1.937e-3 · 5 Nr. 5 NC 5 

!3501 I~ <!J./;}:;:5;; :>.:: ::>: t IfniriI ,x:::.~Q681W :[(5{: ';WJ;iQ09£,i> 'i(lj? ::e:rra'lsiUi f:40 ;'3'~40IJei§: ?4\ i:;!;)Nbif\ lii/t ?266i:329 i'(k' 
351 M36 1 max .012 1 .568 5 .274 5 2.35e-3 5 NC 5 NC 5 

;:35\t '.i;/i;::J;j'.:ft~r,c;;;, c,;,{f, im,ri:i ',:ifi;jf57/it f5']:; rit~tOOili\i\ '.?-~},;\ ,;p.;:)375'\t 'li::4{ ;\#3lf4e%@i Mf.\ !')J(N@it}'.I r::fff f750'i2::t5( ):'4::j 
353 7 max .012 1 .57 5 .215 5 2.386e-3 5 NC 5 NC 5 

';35~?:: ;;1;:•.,,, .. v''"trtr iF!:j imliW t!:':J@02i,l/ \,$'b ;c;J:iioOAliJ tt} fft~03i:fe:r ·:;i~rn 1£s%t;'.ij;.1,'e#a :/l4'i1 !J~'.'!tj\jef::> i@/ {1 d6ii6!i5 /'4!:: 
355 3 max .012 1 .573 • 5 .275 5 2.421e-3 5 NC 5 NC 5 

1356~ n,A<>{t'dfi: · , {ti::i~ 'rnihI ;ifl:'J39t/;t,?; :&{5•;.\ ;,,,J?;dthfiB '!'iith {Ji'.;Jkf7'Ti•:/~ ijf~ ~3[0'81.'t3f.3 :y41:;c: f)?NbAr< ::1;2 \1520\s'l55 (!:iii 
357 4 max .012 1 .575 5 .275 5 2.456e-3 5 NC 5 NC 5 

t,3·5ro \'0,51J0},\};Yhj\ii}i~t nt:tt\¼ /Hi,l't :ii[:~393;;,t;fi 3¥5{\ ~{J'tiotl}rli? ti1Jl iti'P;f369fi:i :.nt,fr ~;o5We~3 J;i4,:!il '.!@lN®[tff ;),Wt {f306:1"i¢(f.:; 'Hf; 
359 5 max .012 1 .577 5 .275 5 2.491e-3 5 NC 5 NC 5 

I3'6o'.~ s;;,c·,, ""''•''' t~j:'!!Js !frHliiI ):!?l3BBif~i't :i:<:s}'. @{{foo4-f;i,{ili ITfis V@.li36iitJ.~ 'tlt Jat022e::r3 1f4bi }WWNe:;it,;;;, '.\!:.fr,, iJ:}NdJ/:\ ii4t 
361 M37 1 · max .012 1 .457 5 .275 5 2.416e-3 5 NC 5 NC 5 

:)@62i 't)i:.}(';,;f.:i{::f/,;-ii\%) ;;3rni? Xmrfo ?Jf:(¾j52;ii'liif~ :t?li>½f ~nitliio0t1s,\:t "@tfr1 ltfii!1/(367i'.Ht l4Vi '¢2f5'131tieii3' ;l'i;t(i tl'.:'itNC'lir:it !Jt~ ,[50:i3Yl4:'Z\ 'ft?i.1: 
363 2 max .012 1 .476 5 .258 5 2.677e-3 5 3678.784 5 6446.072 5 

j'3'6'-l ',?''- "'"·· :"c/ -:;;}:,3i1 ifrt1iW tN±~466ff% lf5f,1 tif~ooM~; ~ttt ff+:331':f;n/: )?4:\1 ~2@,11fe'J3, ;1¼,ii M1}if~@ti~/(1 }}1t! }a@,.f;555J Jf4:";'; 

1:ii-~i 1tI~½ti:At1Ati'J't :r~::;), Zffi(6i: pw~i1irJ:~ti w;f+E J1:,;$i~::.f~' Itln;. mtiYJr:rt \till '~~~i:i: ~~Vf ~~~t~t 1t~a11 ,~,J~ii~g~: 1::::• 
367 4 max .012 1 .47 5 .2 5 3.199e-3 5 4087.335 5 7482.829 5 

fat·ar ,~, t,_.,;;;'· ,,. 1.fini 1m1ni t-r:r1;ssfffJ£r:1 it:s-t 0~i100i'.i?tt t!~t; t/iiI-2Bgi:Et u~t i1~t~Si:if:3' gm;:; J%tiN'ctfft (,;;Wt ;2<tstrasl3' \Viti 
369 5 max .012 1 .449 5 .161 · 5 3.46e-3 5 NC 5 NC 5 

:i3701-~ ,,, ,,,,. ?Jf//i\'::~ ::ffiiri'!: 1::!P14293iltl 'i'.i;~[\ :)/,\!{1007/i{P, '@ii:\:'l :Jf?242t4t ')41,:•:itif.45~3; triifW '#J.a:Nat'tt;) {11ti lH\iiNeW;< :i4L 
371 M41 1 max 0 1 .015 5 .01 1 -1.247e-5 1 8826.656 5 NC 1 

i3ft2q ii~lff?1Jf.{iifilt\ t\/f; imil:t ':d~o'i@~1~ 11riftl £;tgo3'§lff.t, l41f iM::@1'9)1,;,';fi ,t5,j[ t2fi$llri.3' ;f{§f ,3'.3'§'1:3%!5'7:9! i1;'4t;, '2,\,JiNlt-t'., 1 iHft 
373 2 max 0 1 0 5 .001 1 -9.625e-6 1 NC 5 NC 1 

i@!i~ Ci"i;[J;,· ifi,\D!I~ fmtrf!, 'tfft{Ji'fi1'l?W,1) t?!a?t 0f1.~!fltJ~i:rn W4J iis.K411'02~1lltt m,f:t J2E'f~3g1a: :t'aflJ 'JtS'iN~~Jfff ;i}4'f .~75:7i:993f; i;:5} 
375 3 max .061 7 .011 4 .144 5 -6. 778e-6 1 9704.219 4 376. 7 49 5 

{37ffi ,, '"''·""', IWf!f 'milt \{'.;:~\'foit~f(ti tiJt ~·}f{rn'o3W(f, #'.5'f ';,('?l:cfdof?tt\ ?]}i';: ;jii}Hm't~Jg :ii'B\! '.JiJ}&eHt?t msf;, '{7299;8¢:, ;)J'; 
377 4 max .133 7 .008 4 .312 5 -3.932e-6 1 NC 4 250.697 5 

r:37a'! ;,, .,,, · "" ,,,., : . ttt iffifrH J:i:',rnto+t)1#~ \ft Wt ~ttr#too~:trf ,~'/3m tl(\1:~ttft&ki'?. Alli ;JS!lfi:Se1}f t::at i~ljlNe~#JC \;s:? ;4864}444 %1" · 
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Member Sec x finl le v linl le z linl le x Rotate fr... le {n\ Uv Ratio le tn\ Uz Ratio le 
379 5 max .205 7 0 5 .48 5 -1.085e-6 1 NC 5 187.848 5 
380' .' : min :;_/ o:/,f :A:./· ::.002,: 4 · :·:.1'.025: ,' · 'f. ~2:394Ef'.4 ',I.ff. ·:: ·-N(f··. <if;: j64'1:533 1< 
381 M42 1 max .042 5 .061 6 0 5 1.457e-4 1 NC 6 NC 5 
·332. · .,: . miff •.,,::,ff.•.',,,· ;.:'f, <'.;_oot:: · t. ':,d)33·· · 4:: :a2.ow~3 :.~is ':· · :Ncr- /.f: '.<Ne<,'' A,:-
383 2 max .085 5 .16 6 .031 5 1.305e-4 1 NC 6 1849.908 5 

'384 · e. min' :-'j;l,' oJ.:>:,<1>:.'./.::002:C:::, C.,V '. :.:i.()68:'·.; ·::,fi 12';383e.:.3Jg:.: ,;-,:;·l\Jt>:,'t S:::f)i:?/ilSieY;Jc \4/: 
385 3 max .129 5 .261 6 .067 5 1.153e-4 1 8227.128 6 855.96 5 
, 386 :'' ·. . . , / · miif i{t'."()}/.'\ /:.1) It :OO.ti/. iAt: +<097:i/:. ):AX /;...2;'75eS3i ;t;gi' H:i:2 NCf/V \j/i f::'XK!elt~;.: '/Mr 
387 4 max .172 5 .358 6 .106 5 1.002e-4 1 7380.012 6 536.751 5 
388: .,,· ,• ,.· :. .. · ·' :, rriin' ,,::r;-o(, /: r-!;f/ :Jfi ff'::'{ '. :A'' :;?i' .. ,A25f). _:;4>, :23;f:1'.6e::.tl ;-:9\. :"/:\NC(); t1;;t: ;\,/tNt:/:y: IAY 
389 5 max .215 5 .447 6 .148 5 8.498e-5 1 NC 6 383 784 5 
: 390, i> .'? /c :· ';'"?hi 'irilrr Aff.\(i'if';,Jf ,%1? :t;H=iot:0!:i':C ',:c.:gr ,'?/~J ltt:'W <4;;:: ~tf:itase::a Ytt;: ??H;ret:A'.'. %fit ),i'.:ffNBff\' '.:ii,{f; 
391 M43 1 max .095 5 .483 6 · .148 5 4.754e-5 1 NC 6 NC 5 
;3itt .v-: : : , ·.· ·:: . :> · · .·.: 1: • '.mirii fgt?rot:,/i?, td'i!: ft':HF J,f :;:1;;; ;,:/:¥A s2}J> t4f:r ~2I9Jae4s J;gn 1)+rn:r0T?? ti:14; ?EttfN'citii ::;4it 
393 2 max .1 5 .492 6 .154 5 4.596e~5 1 NC 6 1052.385 5 
;394 : c , '::-:; ihiri' :i:(:\o?.:0=?: iMfr Vi/:,;gr;;:;r:. Yf:: 1h:i/f54f> ;I.if? iZ:f95'4ei::3: \gN d':':i·/Ne:f,,:: iff% )1)-iiNe/WW I4f.:< 
395 3 max .104 5 .501 6 .16 5 4.439e-5 1 NC 6 524.788 5 

'j~jf I<· '.' , :. . •,• .· ·. · -·. <•!. 'rrfifri H'.fi'o%::?/i f/jfi ::'ffid?'!h\ (}it ;:::;ztws1:f;j/ ,l.1fb :tz:I989ei~a :[}!'.))i j((f1N@:½tt; ;j'.{jjf !t1if.Nl&-iiW/i Yf4?i 
397 4 max .:109 5 .51 6 .166 5 4.282e-5 1 NC 6 348.954 5 

'391f •:.:::,. miif ',f/:P(fJ:sr =dtF >>.'oX/U if:j/ /;::Jsif"t >,r: ;,3:'025'e#3}:i9} )::!\"KN@i'i-ik i;{f/d'gJNC!)if!:,ji :,i4,< 
399 5 max .114 5 .518 6 .172 5 4.124e-5 1 NC 6 261.06 5 

:>400 P •-.• .:,:: · 1
• , •:;/ mfrf +:!i?it:t <: :t.1::f\ ;.cJt;o/&>:: +,1t :, >i:ihi3??;; ;:'4t r:aYMe~sr }i°gfi N·tt1JJeJi11:ti ttM:: 22t1&0:ttJt 5HW\ 

401 M44 1 max 0 1 .502 5 .172 5 -3.893e-5 1 NC 5 NC 5 
; 402 , , , ":; :< · · . : '- I>.,: Ji' imin~ :::/Jih'ft'/ik fr4H sft/od'E;t ;fl\{ ?t'.)1:idI:iiJii;' ii:4/t S2f'Z9:Ze'iti 1itWi iftlN'©ir:W ti3il111 l~-?8'NG{l'f{~ :}1ft 
403 2 max 0 1 .511 5 .18 5 -4,003e-5 1 NC 5 861.176 5 

.-404' 1:\ ' C' •, ,; /; ; ,,,,pi;;:, frnfot ?fl:.:~Ifl.6'!.i!i;: t\'4:'f WJ?;d6'.ttl.!ti'.f1Y ;';:;.:};;fi6'.-!':s;s jf,H\ '~21J.95e:a {1f; U~,;~/f{ft:fiFY){ ;lSlii.1 'DJ:¥N'tt't~ii~f '.c,':4'.:' 
405 3 max 0 1 .52 5 .187 5 -4.114e-5 1 NC 5 429,227 5 
;4oif >: · .. · ;·: / ,· (/; .'ffifr'j) VJ.i%tiWf )!".lt( :rr::;J;Jo::fV? )Jj:t './:'?}59\f.;; }:4:;: '.'.~f793\\{::3 ).;4';':i; {;:if1i:N@'l(Jif ,m:a :.J:;rfN©;):;!tf 'Dti: 
407 4 max 0 1 .528 5 .194 5 -4.225e-5 1 NC 5 , 285.266 5 
4off ,, .. ·. . . ·•' :. ·. · ,. Ct\: ,fu,ii) ::r~:157/t:i ;;:,:4") ?{:3i1:)(f1::/ faif ;r;,tf159i{: :i4)\ :1:t):t.91fie'/3' ;1*4!\ ?:1tP:NG!f%t \!.,it) hHWN@if/R:{ :~~f: 
409 5 max 0 1 .537 5 .201 5 -4.335e-5 1 NC 5 213.303 5 

'.<41.tr " . • :.. ·: , ? > ;':; '.mfr\t bC:l'!'l'62i:!fa ;f4/ fiXOdilt:Y. \'.iH' '':J¥!1'59It1i' J:'4f] ?2%,789e:i3 tr~';: +LtN&V'i'Af /Jlit ',j'Af1iNBt#:JM '.'':4\ 
411 M45 1 max 0 1 .396 5 .201 5 . 2.042e-3 5 NC 5 . NC 5 

'4'1'2 .· · ';=/;('. 1 , ; dt~ m,'iii'i W1'-'140:t+::1 If~li'. ;(;l;ooJfrt :'ff{ /:iftJ:59:tf, Ei4;;l GJ2f-3g£3,t; i:t4't:{ ,nlr:iN@ffti}J iJJiti?l fJf,!JtiJ § 1/ft@ t}it 
413 2 max 0 1 .404 5 .208 5 2.04e-3 5 · NC 5 927.526 5 
: '41.if '·/'=; >·· , ... ,,·.•.• "'( " ,r:Jt :'mfnt ::;;,::srs!tMtr iJtP Y",:::rnt.l;ft' N'm: ,,s::=-}1651:¥.it A4W ::1:;2§2'i::i'~tf 1t4t ll'::11'.tNe;f!/ iir'if¥t tWtstJ@Iiit0. ?if4?1 
415 3 max 0 1 .413 5 .215 5 2.039e-3 5 NC 5 462.103 5 

i4::1'.6' 1 
,:;- :, :. C=/: < of Xl? :wnn:: 5@~393JiU }¥,.4!{: i/Tr@o02J{Hi ~W) ?..;:;,fi~'fi?J.Ji/1: /'4{1 :J2l'28BEffi Fit~! ;/frii:Ni©1it?,i i*JiE ~}~fN&Tt1J!,i ,f4:;: 

417 4 max 0 1 .421 5 .222 5 2.037e-3 5 NC 5 -306:99 5 
'41'.SilA.·< ~;;';, ;c<f:/ .U?H tnfiri'\' !t1iJilaa\W~ {?;f::r, if~I½002¥ii; )/~\'. /{f;;Jf51'Wit (riW~ ~\:ff®i:fte:i'.3,,{~5.!) i)W#~@JJ.£.lfi' tiiif~l'f~cfKJet:'tl;i lt'wi.I 
419 5 max 0 1 .429 5 .228 5 2.036e-3 5 NC 5 229.453 5 
'420! D.!'.it:c tc.·, , :r '•: srr 1m,n~ ::t?-0assi?1;: !,14:! :::::r:::.rooe:~tt J:,1fi c1~r;~•49;:g iitWtI J2i~tB6'&1a ::~~m Ift1%:ttsi&it':;:1 (~·t:ti rirnrtiJtmtt1. tf4i'. 
421 M46 1 max .001 1 .323 4 .357 5 3.106e-3 5 NC 4 NC 5 
/422: q0['/'H '>c'. '.';?fr' :(<?? tmlnl XJA~¥4:Z5t~ !tB4i KiitdOS'i/t~ ?J.iftt )::\:fJjff1:/1?': i\4!t \',"e1'lza:ze~3; :;t;~1( mtstfi&e;r;11 1!1\11 i':/}Jcf'frsi:G'-~~t~ t;'f!,!i 
423 2 max .001 1 .348 4 .424 5 3.164e-3 5 3562.078 4 NC 5 

;4z4:: k){h: ;. <;i ;:;:, /:\}\! Iffitri'l y,,t;t~¥ifi'4t:re t'i8'~ :§Jijfio~Hf{' tc'.~'it !Ai~tott:2tfatr ;f@;ij};\ ;l,j\;683'&'fa :f{!4'&;}, I~ii;,triJb.1!li¼i! Kt1ff:i ffti:.lN®'Jiftt; ffrli/'; 
425 3 max .001 1 .364 4 .488 5 3.223e-3 5 2748.987 4 NC 5 
,425, '>' :::.:,,0c:-6}j\:~s; ';/1J1t Jm,n\ }J/f'~ao5,iiJ &'l&'\l ;t¥.f:foWti.lt} ~vr tE:l-m'fafiff {:{{f» 11:f5°991:¥& 1!Itfr ftToirfffiei®'.%'1 1:iffi\; li~ifN~ffJf li'K11l: 
427 4 max .001 1 .371 4 .551 5 3.281e-3 5 3774.717 4 NC 5 

:'4Mt ::t:;J'\:J>,Jsc,\~} / sm:1 im,nt :w&:its::z:::t2:1 :iilafi lf').ijo·oat01t1 iir;;.; J:,~101aWJ¥, ffrltJ ,.::'1lHfi'ifae~@' 'fl\'lftl ;:1i'~;ff0]:;:i£f{ it1~'¥ i!@iH~~Jfffii :lfi~~ 
429 5 max .001 1 .371 4 .612 5 3.34e-3 5 NC 4 NC 5 

/4tltf: ~':D}t)'~ :', ·,,:;,n=s !/'/ff:¥. fm'i'ifii ::Ir:5fB35~tW Ifai'i} if:~oX5:?J.'i?JE ~tifl 1//f:f0'1'41sY ~t1f~ :;.1'.t432e'\13= i?i¥) ft'ilitir@Wiii ll'41~i }1f(fi('}Je\if,'.?J@'..lt\ 
431 M49 1 max 1.129 5 0 1 .003 ~ NC 1 3584.889 4 
; 4l3I'8 t:\::::'t1t':'.i >U.:<. ,r.::;o;;:; lmil:f +J:'.tZJt:iij:gr,?,t iJ;fffeii %'ii'tJo'Mi!Jiii HftA: )?i+tdsiit!t 1!M1iil:i~:m~'§'f3:l~Ji r4.r'lfJ3192'.11 ;~1,~ l.~f:N&filit itf&:!\ 
433 2 max 1.136 5 0 1 .002 4 -2.775e-5 1 NC 1 4867.496 4 

';434; ,_ :.:::;;-:·, · r:;:J, . '' ,,, '"''''' fmii'it 1!Ei0'1iti!K~ ~ltJ !~l~t0'1?t~~ ?/t2! i\it#:fo?&t.ii1t~ Ji5rt ,i2tllt)lle13i ~a.4', m§!i~'6'tisi :W1J~ ~\1~N~1i!}t~ fisif 
435 3 max 1.143 5 0 1 .002 4 -2.692e-5 1 NC 1 7398.14 4 

;'436'. •+:::- ,y · :,, , / ; , 1'£J. Hriiti: ;o;:J.},{1:)\i@J:.l :Jf.li!! :E!Pttooa'f!t ':':°'{(.i) . ;'f~:0-2'!i>'tt (;;5(;, '~2f622e13' ~ifJi G1i525f91'& £{if#} ;5J\flt-Jcfttitf ?ti 
437 4 max 1.15 5 0 1 0 4 -2.609e-5 1 NC 1 NC 4 
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Envelope M,ember Section Deflections (Contini.Jed} 
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Member Sec x linl le v linl le z linl le x Rotate rr... le fn\ Uv Ratio le 'n)L/z Ratio le 
438 ·: min -' <013· · :T ., --~004 . 7 .. ·-.012 · 5 ·.:.2_541e-:-3 ·a' 320l:-189 f --·· Ne·:", ':5:-:. 
439 5 max 1.157 5 o 1 o 1 -2.526e-5 1 NC 1 NC · 1 
440 :_ min·. -·:013> ,-.:r -·>o::·-· - f ='· o-'. =1- -2.461~a··a-: •::=NC:';= -1,. :, ·=Ne..-:=-,: ·,.f. 
441. M50 1 max 1.157 5 0 1 0 1 -2.526e-5 1 NC 1 NC 1 
44°2 · · '··' · ,·,. ' ·min :<:ofat,. '"'.1:,: :-;:::=;o.-=, ' '.: .. f: =:,,·o,. ·'1- -2.4!he:,.3 ','g:: ·· :>Ne; .. ,:,· -·;-1;; i>·:Nb-i-.-:; :,=1\ 
443 2 max 1.202 5 .013 7 .083 7 -1.978e-5 1 5549.044 7 · 962.456 7 

· -@4, c:r..-,,·: ; ;, ; : _,_-, := :='- :: c::; :min' :x,:J)13!~?;; };f_, · :{t;/ofv/; ,=,,.fr :it.;;;;:ootf::=:. \ac:: -::c1rn2Be~3 /fL ;;;,:;.: Nc·t'=:,. <t? '//Ntf~>~ {!:&:} 
445 3 max 1.247 5 .014 7 .166 · 7 -1.429e-5 1 5045.997 7 479.807 7 
-®if ,,c;,:-:·=;'''. ,'-' ,,, 'mrrf .,_,l~0T3','_i'i: \f. ,_:,t,1o?c::, :;;;y ·'i'?(j,13·:c_g .·'·fn ::.f=39:te:a ,'.:lf i,,.;:'NC-'''=" =·'.f: ,63bilstV la< 
447 4 max -1.293 5 .007 7 .249 · . 7 -8.802e-6 1 8530.327 7 319 272 7 
'448-' :/,::./·.:,, ·;:;:> lmifr ,,;)/0'.farfi;; tJ< ',i:>iff•Y: ii':i:.\ .-'i!::i:(Hgf·: ,,uft £8;·574ez4 J:a:( ,,:;:;;Ne';-'(· ,;,f:i, 4~o'di523' t;Ia?, 
449 5 max 1.338 5 0 1 .332 7 -3.315e-6 1 NC 1 239.191 7 
,450! -:. _.,,. ,, ,:;:: : <·, ·: ·_;: :~ ''mirf ;"!:''.!:::(fj'3[\{ H1fo iP'ko'o4'?) >1<'f' '_:·,;:;fd2&i;>: '\'at '::.-3J\29'e=i4 ;:Jg\j ;·)/Not\V: t7J B0(3°2H:i3l F8J 
451 M51 1 max 0 1 · -.002 1 .002 5 9.099e-5 --1 NC 1 · NC 5 

i45:V !tliV ''"T)I)?N: i[.J (iit :'j'i,frf ,:;:;:;~a:i'27JW: ffl'tf {/:r:'004dt 1/6:ti ('.i'.;;/dd2S> ~i'.4? t3'i·246ffi3 m:rn /'.i}N©'.c?:is: /15\ \/iNe:\/;t '/t4fr 
453 2 max O 1 -.002 1 .001 5 9.105e-5 1 NC 1 NC 5 
'45}1:! /';;,, .:,_,,: .. , )J>, .,;:: SJ/: imin, f.,j/;io2Jff;'.; \1601 Jl)P)OO@=/t/ ii6\t :,;{,\':;;': 00'.1'{1' Dit" ttt-25e~BJ. i§G} Hil?~fG\\;Vi \((ft ;<;!{ijgt%~ \iW,i; 
455 3 max O 1 -.001 1 0 5 9.112e-5 1 NC 1 NC 5 

i4£i'6\ :tf'ff/\;: >:cf:='· ;/X1 :foirii i?fiicrftiJ.it Witt l:!(1.:\0'02\t' R6f' /\!';":;:, d'ii=tf i/4if'. ;;iBI25'4e'%@' '.=;9ii ;ti'.::'r'Je,r:ft: >est :+/ NCf)f ,;ia~f 
457 4 max O 1 0 1 0 5 9.119e-5 1 NC 1 NC 5 
Mas': iJ>t>.i'..".:t/i:? l)t' ,, frniri~- ;{'0,Aoo7,iih, 'if&':{ >;;~,iUi:.;,:c;: 76}( _,,,,,,,,,,_ ' •,;; · J4? ';;3'.Q58et3 ?gt :/tf:Nd1:'/'' /6t : fiNGf!(?. iri'4{;: 
459 5 max O 1 O 1 0 1 9.126e-5 1 NC 1 NC 1 

'.46()';'. iif:f,:/:A ;/i,!;/, rr::, :> 'irilff ii:' ' /!"'''i":, A;ifij ;:i.':fhO( tl\ di&\ ;:,y;:'.{()Fi\\. A'.1/: t3l262Ei;3 ,~g{ i~;:/tPNC:{'/r- =:\f:i //{NCiiA/ rsf} 
461 M52 1 max O 1 -.003 5 .142 3 0 1 NC 5 NC 3 

'46~ t!,§/XtfoffdifJ;, 1 ·?C:i' :mini lkl#OWltW :Ult IT5?°:i-(bb6::Jk \flj:,i!: <fif32fi} J2T i?P\O'F;[:1/ JW'i "8,~c269f26, J1,fi! \l?NCth':: iKz;;; 
463 J max O 1 -.002 5 .13 3 1.36e-5 4 NC 5 NC 3 

i46~J }ti!:;' ' " U={'.'!;f 1{:' ;\~ frnfrii i;;li:J:2t4.1t} '.Jr:tt ?'Bf b'os:kr H4i ({t:}.2ltt \i? ;5:Jif89a-tZ1 >;¥~1k H81it-:3':3%'oi !:&[\ ii?N~.rctt\ff \.'.!Q{ 
465 3 max .002 1 -.002 5 .118 3 2.72e-5 4 NC 5 NC 3 

?4M%:>t ,.,;t,;,'H/ i,:ci;;,, -,;; :min ;:,: '?!5~tz;-rd, it2fj ;:t:gtb'os:,0., ?AW :::tr,:,;yffo?t ,,,.zt \ttosa#+'ar; ,t1):i n;;itr.Jc;v., .'i'.'4\\ ,,,,:Nc::t:;;: iftr:: 
467 4 max .003 1 -.002 5 .106 3 4.079e-5 4 NC 5 NC 3. 

:'468i '?/IX im1nf ;.'.fiL:82:iY'f' P-2E F{J:f;';o'o4\Yt if4f ',\?ogg[t(:: W2f ':ff557e'.f61H/fi }J\¥-t-:Jc,:}\ H-4? '>:iiN<!f'/}; ';.2 ··1 
469 5 max .004 1 -.002 5 .094 3 5.439e-5 4 NC . 5 NC 3 ' 

):470'.] ii:;"iiJ:fc::f/i='A/}; 'fi.,;;j im'ifo i"f,1~'095;:\ !f;2f1t Utlo't54Ji if:4!.fi ;;ti~id8lfff S2lJ; 1i0{07:5g6\ :'Ml {c,:,}N(fj;~ '.,:4;(; 2/('r:-JC';;t;;:' '.!2i:; 
471 M54 1 max .004 1 -.002 5 .094 3 5.439e-5 4 NC 5 253.975 3 

"'1iiz:Zi ifi'¥!'f;it~Ui'+0\':i:ICI/f '.miff i;i'~'.HtH!J&tJ 2r:2li iJ&ibt:1$,(\ tl~ti JlJStr'oaatD' ,;i,,2(;;; i2f'075ei6i ·~JW '6093'i9'56' \1W'' \:l?iNG'fff,:l Y12:}: 
473 2 max .004 1 -.002 5 .092 3 5.779e-5 4 · NC 5 338.633 3 

:!4741 ;,;tf;'i':t/J';;h~)J; :t: ·t; 'mfrt iJ:::::1'XJ93W; JQ"!,t ft'.f0fi4fzJf 0:t.i:t! t/;{635?/i ;:f:;t;i I2{20'5tfJ6% :t~~~1 '8~t'3°2f4,1'"1i J;:4? {S%Nbt1ff'.: )'2-:'i 
475 3 max .004 1 -.002 5 .089 3 6.119e-5 4 NC 5 507.95 3 
i4lffi \;'};ifiJf ;fH,jR, ,;Jmo!:J]fiif l{!QiJ ,~;}~m·omrt W411 ~%J;0821fiis0. ::;;2@i \2!335e~6~ ;j(1J;;; m':KN&tfriJ \f4\i {;JJKiGtMil'. j2fl 
477 4 max .004 1 -.001 5 _ .086 3 6.459e-5 4 · NC 5 1015.(:) 3 

,)4.713'.{ '-''''" fmin: 'WiPMtag;t@,tiQli ttt'Jiofi@f!J! )iJlt~ ti?dL¥'JoatM!::W :{!;2H: i2i465e'.I.6'i iW!i ;f!;fi}NG}i@ \\4':t c\W'l'Nfl)\fH!:: ':'.Jif;; 
479 5 max .004 1 -.001 5 .083 3 6.799e-5 4 - NC 5 NC 3 

't48fi:t :r-, "' i;:f J't Imrr:\t :fi¥:f1ol38tf' f(2,.t( s~~,;fo'03/d% ':l4lli ifJ;fd!t~ii,f tett @5i:)4e'.® aa:Vi 1iFIINiDiD,it@it.li './[cfftJ®=tW!.t f2ti 
481 M55 1 max .004 1 -.001 5 .083 3 6.799e-5 4 NC 5 NC 3 

?Ws2-I ft@J:Wif:·f~;:@t;!iMi ffifi.(J; lmih; ittfto'.88"}'.~ tt2f@tl\L:!f6'03J~f~ i/;'A,Ii 'i}t'#i'0%71'&i= !j;Qi); t2f.59l4e'~6-:; ~;;_:ff);: }f.Q60't44?f f;[;4'i8 r:-'hlNei:i?& '/2\ 
483 2 max .004 1 0 5 .04 3 1.175e-4 4 NC 5 NC 3 

14a1:: ''" .. ,,,.,, tJJi 1m1rfr ;)fi;;:1:10"t:i@t¥ tr21.; ~,~24IoJJiri~* r,;4tf ifft:~tos-1,#Jt ':@1; c4l'l4a3ij'Iif/Itt:f r'.~~itlNtW?s= t1'.4F= u>:r~ctmrn tef= 
485 3 max .004 1 0 4 .003 2 1.67e-4 4 NC 4 NC 2 

i$'a~I ,,~'""'' tt::~s\'/i un,a: ,fJ:\rtossrw [ti2itt r::r\1ftb'J~r.;i '/;fsii t2i~l'o'o~tI :;/3tJ t6'£B1l-2eto1 faft it,i.tfNc4i:'iiJ! r1tfs ,f}1NG{,Jiif.f l}a11,1 
487 4 max .004 1 .001 4 .043 2 2.165e-4 4 NC · 4 NC 2 

'i.tif8'!3:i lt;f;ik!{itWff'/iil#i~ !:if'>$ ifnin' Ji.Jil!O!i'3'¥&1 tiQ)g ~!fU!Jo\[;\&'.£: f)5\t: \/k'.¾toit6!fiit@at~ ?at12ilte'.~f 'i}i'N S:1/Nc(i/!ff; :fiiti\ }://fN©tfA M!fo 
489 5 max .004 1 .003 4 .083 2 2.66e-4 4 NC 4 NC 2 

~go]/ nuts§ IriH,=\1 \;;;)'.4'!9sa'<#'tl )&iIT i:!IJ:illo\t±~@ ');'!5lf;t ;:;t~mm:ifJ.i ha~r t1fo~f5e'l5i (.);{f,:. @I;f.~N©IL::tl ;if5~t t'\\\Nm~it@~t 

tk~~Jd 1 ®I~ fFii~i\t~ ti!fi til§;J£t11s1 {fs~ i:J rtg;=i,i~?i!H 1~~~ ,~,~i\1 ?Ji1 f:~'.t,~~t%~ ~H~i; r\~i1~i"Eclt fil~~'. 
493 2 max .042 9 .187 6 .007 9 3.297e-4 7 NC 6 NC 9 

f/4:9$.; Iff:~~1\:f.i:'.Irl1W;tiJ mMJ~Ji !m1n: ,xroott?,1i, 1',t1tJi1 i'i;Hirooith:i} iIIW ,;,~fW/004i.=l \16it ;s.;;z1Be:i6' Jrrr :=ttitit:ire??(I ;;;t1% ':¥:i?NC\'\Vi }6'{ 

495 3 max .127 9 .188 6 .009 7 3.073e-4 7 NC 6 NC 7 
l~9'6i ;' '" ••' ,;fftJri' Y/:i004:3tfi },\ft: "'8~-!400iit{~ fif-ii:f ,{;:':i~tdo4tN Hi8!1i if5r428&iiff i,!}Jf;-;t ,lff'if\l()i;f,{;!i; 1,f:tMi 'i]tfNB'iN! :NH 
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M<>mber Ser. x fin! le v rmr le z linl le x Rotate rr... le /nl Uv Ratio le 'n\ Uz Ratio le 
497 4 max .211 9 .192 6 .011 7 2.848e-4 7 NC 6 NC 7 
498· mih ·:"004<: ·:f. ::,.::,005 ;H\ ·':"-,004'.,•-· ~a,,':.:S:o79e"6 '1;,:::_:,·.N·c•)•' i-1.c:-:?·.,Nc:,':,·- --:av 
499 5 max .295 9 .198 6 .012 7 2.624e-4 7 4224.585 6 NC 7 
500 min '.004' · · .f . . =-,007' : f . · . .:..004 · ·_··a:·: :.4:73de-6 ·',1,;; '· ,Net.·._: .:-:f:--:; \,NC.Ci.:: ,,,:g::.:-
501 M57 1 max -.006 1 .331 6 .006 8 3.209e-6 1 NC 6 NC 8 

\502!: '-' . ·· ,·:: · · · mil+ :,,':<a6'-/:, ',~t . '0.:.~cior f :,·:f;. · ... '.:jf13,' . <:tJ:r ~2:393e4 :-~1-· · ,'.:<.NG/::_:-,:;_ 1< 0·;.'/NC"'z,/ ,j-,,t,i-
503 2 max -.006 1 .328 6 .005 8 3.482e-6 1 NC 6 . NC 8 
-504;; ii · .. , · <v ·. 'rriins c(::;af\'i· \g<.: -.,'."-·:oo&:f, J/1/ : , ~.013'.''., ::/1? :::::tsa·eJf :>-;·'. ',,::Ncxr:.: :::.ft /:,:1'Nci:)?- tf.itt1, 
505 3 max -.006 1 .325 6 .005 8 3.755e-6 1 NC 6 NC 8 

.506 : ' .' :.. . miri ',: •;:::'..:21f{.',.;- ... g\ /(/005:/ -At ,<~.6f3\c; ·:-Ti- ,,:2r767.e'4 /f· A·.;cr~J('y/\: ft?: .'i\:Nef?f :},tiji 
507 4 max -.006 1 .321 6 .004 8 4.028e-6 1 NC 6 NC 8 
/508: I':"' · •. · <<,:-;::.::, {>,: -'.mi&' · 'TtiM?:!} ;/g;f Xt)!!jj'o5t? TfrE i'.i:'<0:1-2'-/ )2j,) i:f954'e{4' {)1< ;::,;&bi~)! ;jf,:? :,;?fNG;i,J-F;; '.Wit\; 
509 5 max -.006 1 .317 6 .004 8 4.301e-6 1 NC 6 NC 8 

· s10: ,,_ + ./:,; > -mfn'. ~, '~Aan~ .ig'i o;,:Qoo',f=? f.tr:. 1-{,.-:-iot2f::; •-Y1:-:;: ;3:+420~4 cxr,;: e;tNc::.2:,.1 %1\:: '':i:i:Nolitt .:tt:;t 
511 M58 1 max .001 1 -.002 1 .925 3 3.89e-5 4 NC 1 NC 3 
:5t2 '· .. · .,"\,, " ··· · • :min: 0il:;,932iii 73'1' ~i<ooltt/ t40 //,oo:t\'-, ,,;if:: :6A32°eL£f :;'t) 6021Iit'93 N4t .?i/".Nc?ffi ~;i'.rj'.,;: 
513 ? max .001 1 -.002 1 .918 3 4.457e-5 4 NC 1 NC 3 

isft?," :c, ,, ,,:.;;;; <;. :.,. :??•;. : min'i <tl!92!flG1' k-:t: rf:2ro<:1,i:,':J .1/4f >);;;ot1vl; iif::; r:1-ta7e:6'> :c~:v"' :ao4s?s2s' :t•fiw x;\ffi.I~~r"iH ,ir.11;t 
515 3 max .001 1 -.001 1 .911 - 3 5.024e-5 4 NC 1 NC 3 
:st1f ,., •·\: '-'":-:-c,;,:-,• ?tt :m,n' •T?924:c,; "ir :':'i::tb'o:r·r ::-it1ii:. :v:002::.t '.'<ff· •ataose.:.ff )F: >frNotu., W4f ;:r•NM'ctTt,L :,ij\t 
517 4 max .001 1 -.001 1 .905 3 5.591e-5 4 NC 1 NC 3 

;,51:a·; 1:·'>:-<::>·,,:;;; a:;r.:· ?mirt ''iJ:92I:t:'0 r:jt /,:c~!b'oatt· ;;:.;fo'. Y<!oo:ttf Jdt :9}2tt:t:i'e;;1:f x:ri JttNelrt 1i·iw: ·>:'?fN~trM 1ttt::: 
519 5 max .001 1 -.001 1 .898 3 6.159e-5 4 NC 1 NC 3 
'.520' I' ;> :if/:, '/•; Ve::. :miff ';:f!a;'g{if:\t {:ft {fr)J{ooa:>"· 'i\4? /\~002:t,:.;; 21:r: '1}6tae~5f :ii:f\ ::;::,;i;Nc)ljf} ii!4Mi MlffNtWN4 %1l) 
521 M59 1 max .004 1 .003 4 .083 2 2.66e-4 4 NC 4 NC 2 

;522i rr,,: '.•?3:i~r~.,-::, , ... x .·"' :m,rt r::.::;g·Msii; -:tit .. ti?i:FY(• nt: i:itoagt{: !i$~\i :':Eoif 5e{2s:, r;1t 'iti-t\Ne:;;,i.:r; :\I5t!t W!YtN~·iAr; \Jait 
523 2 max .004 1 .005 4 .136 2 4;697e-4 4 NC 4 NC 2 

'i524il;'' '.() ?< :'·.:·· :::- . ' :rriirf: ;;0t_:;g5i!fpf) ?2'.f tUiooia;U! :')5/ \:;':S'.,t$iiidi tsm ;:::Wlei:s+: f;t/; /}fi.N©~~>:'i 1f5{i', 1:\l'H:xj@i,{f :,;c;3/, 
525 3 max .004 1 .007 4 .188 2 6. 734e-4 4 NC 4 NC 2 
526i C '/'.:,:,:., · : : ' ;:,, ':min·; /'.'.'..::[919,Lr \;2:/ ·::.:}!'btliil/ ,{5+ /f.::':'2o;;f/ i'::S:2: (:f!ifa5@"l5t. '/4f; 'U?N~fiiii' ).'-;5ifQ '.iifl\i.i©'i),tt }}3? 

:r~~~~ ,,: ':\,• :{)')) ./ ;;:,!,, .. -~r;,. :;sl~itr< J}i\ :?tig,g~'?,;si) r:t :/;;:::1%·.\) ;,;~,r ;~t!it~t::: ·y]r; ret~g,,.(fq: ';;'i\i} t'?:\I~~i!:d: 1t.~A 
529 5 max .004 1 .009 4 .282 2 1.083e-3 2 NC 4 NC 2 
'53()'.'li? ;'.:t:::\//.: > <t:.':' imin\' jY~)aS:itJ:.'. X2t ;ii,zd5dW!/} ii!)'.-( '\/?3'()af3J /@/, ifff35'4ei5t ?fr{i '.;;i~iNE~;:;.'J irf5%, :;:;rir&@Wi'.2 ff!iifi' 
531 M60 1 max .002 1 -.007 1 -.002 1 6.469e-3 2 1664.088 1 . NG 1 
'532i' ; ,_i ''(); ,:.,•". ""' J; 'mfr{ ,·jJib26fh )i5i /i'1Hf1g'1/t! ttJ)t ii';i:'d67f::' )jj):: l4!23Zei6 /:j:'ti mWlNe~IK& f!D:'1:% ff221c!:oav.i.J ;t{3f;; 
533 2 max .002 1 -.006 1 -.002 1 6.482e-3 2 2226.032 1 NG 1 

[53'4.i '/;/:;! ,}!/fc;>:\;; {,/: lin'frli '.)):'/:.'f023tt; IIsti. 'l)J;o;ft,:\'2Q t;'41;; i?'i:¥!66}\'!;;t; '.{;fV ~65!fa~6' !i::;t\f; 1'.}fa\{N(i"j2)','i} i\f:i4ii /303fitfi8{! ¥t:tt 
535 3 max .002 1 -.005 1 -.001 1 6.496e-3 2 3350.733 1 NC · 1 

;535,{ !/¼>iii//}i}i'c'U! '.}1i0? 1rrlfri'! :itttf1'91fti{ iti-1{ !}tifil16¼B 'w..il:.l t}'/:.H'f53if'}t ;{fi('{ fiJ5W3:ifiai¥& f@kJ Wf~N'GHl:'f,,~t twat~ ii455~2;%v;:~ '.ii3fi 
537 4 max .002 1 -.004 1 -.001 1 6.509e-3 2 6726.505 1 NC 1 
)533! '''.Z"'·"!-°i5-'Ti ;cc ''•"'·''· fmin; ·:::;)~!6)f6{l~l m,\~) ~RE1Itiilil'1ir I:4Hi '.f1'~f04'6F/:A :%'.j:}j 'i}~fi,tglff!e5ii:t ,'i!si:)! fiWi}NC.:iff(~ ii;'ef'] 'f§;Jl1j}Jai11))( J~;:.'.( 
539 5 max .002 1 -.003 1 0 1 6.522e-3 2 NC 1 NC 1 

Js;it(j; <'.\.. ;,;;::;,;:,;;::; f?V,' \mini S???dleWit: Ws1 t1lltiJ'f1:wt:ts :&'4:J{ t1ffl\b{fgit{ffe. ){~<it iffil908'1f~6' i,1'.¼lSI ;%t11tN@'!11/? :Sli'lri 2\!;l\N'.t1:\f.0.(it if,f3);;: 
541 M61 1 max O 1 0 5 0 1 6.08e-3 2 NC 5 NC 1 

1541t: ·:, :.;.1x+?tti1;:;:{,;;;:, f::::.;<i !01fr1' 0h\;;:o:1a:~i¾ tri3:ff ttiitd"<fiittt 'iii.4H /tttKasgi.:%' ta:t r1aH'.1e1iS;: trtt ;J!iN'ett?~t= i'.;?_4It1 11®s\'5©'Bt ~tar 
543 2 max 0 1 0 5 0 1 6.073e-3 2 NC 5 NC 1 

I54'~; '· /i-•f, ):;:,·;• ,ffitnI -~??'.Jiil1~fi!'Jf ;i\'jf:; '{;)!E;(oo5ttt 1t~\ff li}iMd~g;;;,£/ if3;g ~8I~t12~J5 }i,fij ;;f&NegJ}£f i/tij{Jt fIB.:fi!!if-aaslf ff3;fi 
545 3 max O 1 0 5 0 1 6.066e-3 2 NC 5 NC 1 

r5'A.-1f ;tm1t,<?'.:'.{-i;J/ i'.ti:l?t: ,m,ff: \f:\::001Jtt W6\1 :;tt1tzotia:t:1' :ti~ 1ttft::r;o2J1t;,f ·t;a\ri \?81'4o5@:S ?a:E tttJit&e':l·tm:1 t1t~B¥. J31\t4~'.6~ il'.f~rr: 
547 4 max O 1 O 5 O 1 6.059e-3 2 NC 5 NC 1 

l5'48'i ': t>· '' ·-.. ,,t''V: ?r'fffn'l tffI:ooaJH: ¾1&1 [;ct~~o:eit,}2 if:ftt t;;;;:;J;;o::if:ltn ,fF3~; ilsfsrif'3'.i.5 t!f'fi ?:\'IfNtFli! :01142; ¥63:$11,J;-gi ~3\f; 
549 5 max 0 1 0 1 0 1 6.053e-3 2 NC 1 NC 1 

f550' ·· · '· ·;. ·;fan ,rrf,n~ r'tif:~o\l,fii @'d1.t\' i!i'.fi!itd'.!l'\i¥k Wiit '~iiti?iififg.::;,; ;Jf/r'. 18l669e'4°5' ftif.f I1!(4:Jtilt!frJ~11 Wff1i~? ftiiJ.iN&f;~t fitlf1 
551 M62 1 max 0 . 1 0 1 0 1 3.922e-3 2 NC 1 NC 1 

j552<; •::6\li)f:;;.;;:t~t4!i12~ '';cftg, ,;min"l ;{f'iO;i~fli ;f;tll ,t'!l.i¾oW~Jti ~iii fift:t:o·-ti'tHWi ,lJfH.;I ;(1:tzt5~,g;t3: tt3)i ttiif:f{f@$.li':tti ~\m?J ~i:iftfN&-;t.t~ t2fiJ\: 
553 2 max .004 5 .002 4 .01 3 3.895e-3 2 4006.612 4 601.396 3 

itl5¾:i ":. _,,. ~"- · -- -;, · , · ·· ·"' .A': .~s :m,n, { c::,.:1or;;?ti' \M/;c im&o)t,-t ;x5:,{ i<Yot@1~ :9Jit: ~fft;12s~J3' trau 6@rn.10lt/.; t~15fii :rrtN~?l71 t11® 
555 3 max .007 5 .003 4 .021 3 3.869e-3 2 1999.482 4 300.587 3 
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Member Sec x finl le v linl le ? linl le x Rotate fr... le ln\Uv Ratio le (n) Uz Ratio ic 
556. .. miff.·. 0 , .. , ,.f.e · ·o-·==· · 5 ·. · .o· 1 -1.097e.:.3 ·3: .','NC'· 5: . . ,,. NC··/'. 1f 
557 4 max .011 5 .005 4 .031 3 3.842e-3 2 1330.302 4 200.347 3 

· .55a:c.•: :.:-: min : .,o: ·:>·; f ;::: .-,.o'<< · B .:- ·:.•·o· 1- -1.d68e'..3 ,3 ·· -·:NC ··, '=B" ;_,.,.Ne:>_: .. •:f: 

559 5 max .014 5 .006 4 .041 3 3.815e-3 2 995.609 4 150.25 3 
:550T·''':;,,:-:::-,,·: · min: ,,,=.'.cfY .. '/'.f.i?Y'o.\=::i· ·:s< ,;;:,J'.o'·,>·! ·'1'. ~1:039e:::3: 3" · ?Ncf';'.° H5:,; \'.-:"No:F'.:• <1:;. 
561 M63 1 max .015 4 0 1 .003 1 2.29e-3 2 NC 1 NC 1 

:'552r t;;.'..:,:,:;;>,:/ .,, .' ·::::,·f 'rrlfrr '.::.'if:ot.=u;; Hit l~:•;:jj4ff: ,:3t ,;\,:.1004\;.:'. :H:t- :2.Yz..fse:.:t Y3:; ':',·\Net/,:·.::: \a( :i~,\:'NC\if/. i/5~:· .. 
563 2 max .053 4 0 1 .02 4 1.972e-3 2 NC 1 NC 4 

··sB4'·1v1y, '< ·· ,,,: · .-,: , 'm,rr ·,;;·,'o'\',, ,' f? :/'!:f42?/ ·(:f'. :'/::~ooe,< :s'.: -2Ao4e"~3 ;:::3: ·4M9':331:f /a::= ·<Nt>'(,' ;,:st 
565 3 max .09 4 -.001 1 .037 4 1.653e-3 2 NC 1 NC 4 
566! Y:;{i/::,'{:', · '.mlfr :.;,,:\:::o'.i,;;(i:-:: :f!;1';: "\,~f238iii ?3/i 'ih'.t009<L /5\ ;:2\095e;;3: Mf", 3029i59f J3t,; :c'.\,'N®:iA> ,:·st 
567 4 max .128 4 -.001 1 .054 4 1.335e-3 2 NC 1 NC 4 
'568f ;:,c:,:,:;/\. •· · ·:; 'miff :, . .::,;:o> ) t1( :J;'':2:323\:f.i '.'.3'.:c :":f2;d't4'CJ "r!f· i1}7i3'oi:#-3 f1T '.34@JIM6: /3".t~ '6695U:'@l /5':i 
569 5 max .165 4 0 . 1 .071 4 1.017e-3 2 NC 1 NC 4 

;:sto1Vi:itr:,=Y,::::;;;: Ji ,t '':': : ,mfrf' ,,,::<oft,:;·_:; h1r, :'iY/agt::;,, ;:;:3::; ':Hi:itoig/'i;, ?5t ::.1t411e•a t:ft ::t:,:;,;;t~Jtt:AJ Fat:: %i502cri1j1t t5iri 
571 M64 1 max .058 4 .421 3 .019 5 1.055e-3 2 NC 3 NC 5 

;'512! f/t;':'i{/-2.'·t?< C:c>> rriirf; C/{/0(/// L1g }}\j/o'/1ti- ':}::f(: Til.:E,Ot.t{): 1t4JD ::):t678e':i3 :rat) Nt::&cti:\ Lf@::;1{2.}NCt:ti: ii)}f\1 
573 2 max .062 4 .426 3 .019 5 1.026e-3 2 NC 3 NC 5 

°i'5:t4!i i\.;si.t<.:./?x:::: :: :+J:J crlin't t.'.'motHJ:' t1i'J '.'i%Jtof:,;;,f; n.1J /<•'to12/Jt w,;e 0iTe4aeia, f:ft ::Uil'NdHA ::;;ft :/t:iiQ()t/:\ :;:4t 
575 3 max .065 4 .431 3 .019 5 9.97e-4 2 NC 3 NC 5 
:ste:; t<:?'t;,,,,:;: ,,, , ;:;, :,;; ':::\ miif. >lW0'?%,I r11t {?,to\:::vtr f'.?it1 ,?r~101:r;x };:ft :1't6't9e'4-3 ?@fi: /;:.::;r.Nci_;,n j;a;r, ,ifttl':.f&::.t:j:t 1@\,-
577 4 max .069 4 .436 3 .02 5 9.681e-4 2 NC 3 NC 5 

;'57'3/, N,Jfii'·//:(./f;/)ji x::};; lmfrW <·;(/()Df}!\ ;¼1;{ i'; '\'?t,/ii'.,,. i,'~f\ '::!.fZ/O'l!il:: mrr '.'.i11589slj fi,ji) ;,;;;tf;;JG'}[;) i1J\fi IifJJC':H\1:ri'/ ;011,'J 
579 5 max .072 4 .441 · 3 .02 5 9.393e-4 2 NC 3 NC 5 

n,aat ,,,;,,.,;;;,:,,,:,,,;:;r;,t:,;11? >>, '"rrlin=: i'i'.?:'i{f5',f1::\: w11 t;;tfo::.,cr:; fff t\:::i:)16\'{, t4t ttli5Beitr ::@t ;r:;;rKJc5-Js:;; 111:::11:fr(,.:N~fil"- 3M,: 
581 M65 1 max O 1 .418 4 .02 5 8.294e-4 2 NC 4 NC 5 · 

/5821 )t?:):;i?,J:/1:?J;x: :, I=//' 'j Gnih· t)!:j;1:59i'+ td5\i t{Un/Xs,L ?f;: ,;,f~'0:76:\\; f4H :;d'(63le~3~ -i:f:i iti:'fNCf '.;:') 'i;i!1'ft: ;;;"!,?Ng'.tiX '/!tit 
583 ? max O 1 .422 4 .021 5 8.079e-4 2 NC 4 NC 5 

'5841' ;,;, :;,)?'Pi{"//::?. ,! ><! :mi,ii• ;::;:;;,'i)1'55fr<l :rg::; t::?Xi'lf\/b ittt i.:/2:'jj7Jlkt ;:)j\, ::ffi606el3' :;=3:j:i /l!UN©c:ne: J1W: ft;'.fHiC)hi:fi :'.;'~]; 
585 3 max O 1 .427 4 .021 5 7.864e-4 2 NC 4 NC 5 

f.5@'6~ ?>/?;e:fr):f/ '· "f; \):\: 'mfrt /\il15ifi? ;'f@j, :,:,.f '.§(j',i\?;-f' MfC; :::o;;ct{ol't?{ ·;/4¥ icltt\58e¥3!' :-@? .)'/NGY:i: ,::;e,ft .ki+fN€iV!i:' >4 · 1 
· · 587 4 max O 1 .431 4 .021 5 7.649e-4 2 NC 4 NC 5 

25881 ffatf:'.?U1i///,j lf;t;::;: ,m'm: '-;ii))1}f3;;g !i15Z . - ' ht? '.}A'078/}; ';:f4Et: :2'1/'[555e"43' \{3,;'; >,:m<iet/.'. :\I:t~t t']Jit\'N@{6i f':fe; 
589 5 max O 1 .434 4 .022 5 7.433e-4 2 NC 4 NC 5 

I5gm g}Wt@?k'::/;;:: ;jt;:,;s'D imih'i ;t::;;:;';if45r./;/ h/f;i Jilliblits'i'. ]/ij(! :'.'.'f:::\'0781\?f: :':4:Y ;';i1'j53'g~3:: .:rtt;~ '1~:'..i'NG\/if ::t/ff;;j ttt&'@{i'ii[ ':Wt 
591 M66 1 max O 1 .304 4 .022 5. 4.538e-4 · 2 NC 4 NC 5 

.- . '592:i. :#;'.fg/itf:'Isitt::;} :;;'.i).J;/: ifrifrit '.if?34-2t'? \ii'tA; ;;;:;::ro;?1/}l ,fa•n; St.:;'oi81/?. ,::fifii .:.,1}202efi :it!:' '.$fNH1i/;'.;I t'Af! i,;'W~ro::n:r:. AH~ 
593 2 max O 1 .308 4 .022 5 4.446e-4 2 NC 4 NC 5 

i59.JI "\;_;,, ;,;,;;,.>+;, tmifi{ f}[{/j3'a9ttt: 'f;t:f) ;J;j~f}o'ti}il'f $1Ii~ istt:'OZ8Ii1f): '.l'k4rtl l1'if'1'8ii~~3: Ma;t; M'.l:UN®t~}f fJ,i011fi(ii'(J'etsf:I fi¼t, 
595 3 max O 1 .311 4 .022 · 5 4.355e-4 2 NC 4 NC 5 , 

rt@f [/'lt°l>t:iii.,,i;.i}f(/: ,,,,, (i'i'. i'min\ ~\'.N:faas??i tliif: t'fii!'.:O'i"iitft fti;.t} ,;ritlf0.7721:\', /!;~ts t1@;73~'i3; tf 3f Jttef NiGiiX? lt1't It1%.isJG:;'ltJ\t L1'~1.\ti 
597 4 max O 1 .315 4 .022 5 4.263e-4 2 NC 4 NC 5 

£5M{ ,:;;,;;:,,.'' '' •. ''. 1:P::6{ imir:H J:i;/3:t-f{§ 'Wi.'& ,\f,'H@()j}dJt(,: 1H1i) [i;'ii,;1foz.-th~f i14t s1t1ifi8{!'::§,. ,s:S,\ij ;/A//NQi,;):/ fc~j:f 'i{!-$.fN@\fr;fri Ut:41{ 
599 5 max O 1 .317 4 .022 5 4.172e-4 2 NC 4 NC 5 

:'6001 tf?¥f?rJ\?J9r0:J :f);'fA: Irffin} ttt,;.fa2iH¥ :fftJ t'i:*iii'.ttt~;:i{ rnf l'.H-'4f 0ffif''0,}t W.ii.t 1l'ttrl'4We4si {i3!1t ,:f<t;1±'Nfli¾:r·s it'i!IXt ;rt%U~efrlt?J j:~lt 
601 M67 1 max O 1 .222 4 .022 5 2.691e-4 5 NC 4 NC 5 

:/502'! \i~\;J/1}!iF".flH/'ii;~ 'titif: {ffiiH\ .0.NJ@jg{J; ¾6:'it /iitJtoJ{lJ.ti Wt5'.'i t~!t.4\0717}/ii? N\r;; ~af§_t5g~-a; '.t/'4-t /\fi:i:N@}:ff; {t1;1; ;,;@,)Ot4'.65 lfWd: 
603 2 max O 1 .23 4 .02 5 2.018e-4 5 2754.505 4 NC 5 

tetr.41 '."..',?. ,, •. im,ni :ftftif9k\, ftB~" :i;!rtd'otfrt'~ tr1~t i'ittt{(d55t1 ;,r4it ~6i7-32'e1'4' !14\t i:"(tX5N(J't\~J cfi:T:1:i~ ia2tl9.tl1:3a 'f;~\' 
605 3 max O ·1 .148 2 .014 5 1.345e-4 5 4656.314 2 NC 5 

f606:'. It-'ff; Imlrfr f{yJ#gg@f i!s))J gJ:i~o'©6t\~"1 :tff t< i'.J:i;{1Ji!lti;4) J:f~M @ti488~±A; tlt4\il ?:t'ii~J'@/!P'ti \ii.~1~1 f5650X1;48' il~t 
607 4 max O 1 .049 2 .005 5 6.727e-5 5 NC 2 NC 5 

f6ID'ai ,'< !fit¾: :!1i1h~l ~J:i?¥1lttfak f6f :!fil/l'oo'i1%f @?ift f{(ffili!l'OCt~gj; i;l:40/i 42}2¢.ii.'ef~; {Jtiti ,.;\\:iN€f1Mt tM!ftl ttt:t&GS:fli:J\ ts:W~ 
609 5 max O 1 0 1 0 1 O 1 NC 1 NC 1 

t{i'mm ''" tm,n:t if2:::.1';1mi1:iit 111ft, 1Jtt10:1:t!tIBH 1t1;i ,1r:::~011tft~ J£c1~1. f.ti?~@t~J '=~ltt 1-tt:M~e,g?n Wfft 

~'"";;; <r :\;', iH/t;'i ;,;~,jJg~Jlt'; Q~f) t}~0%11i:~/t; r;~-w }jf\i~~l;~;K~ Q;{)'t ~1i~i~~; ttltc: :':Wl~it:t::{ :f~S ff(::fi~~ir'ii !Fi? 
~ ? max .217 9 .112 6 .009 7 3.599e-4 9 NC 6 NC 7 
i6WWL .-. J~WiNiii :'fiifh'.ii ';;fit~oo2;i'f.t lJ:1m k~f~~005iif(t IND :;:)'1::4';0ifii:)':f,[ i.ftft ~8f1'49~:i:(:f j{f;: _/,~\N@ifh. l;(it;t] lF/kN@f':/ rsi 
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.--~-"Member Sec x finl le v linl le z finl ·le x Rotate fr... le fn\ Uv Ratio le n\ Uz Ratio le 
615 3 max .327 9 .111 6 .011 7 2.975e-4 9 NC 6 NC 7 
'616 . min .002; 'f '·\':~_oot,rt ·.,f, .. /':;064'.' '8 ~6:44fe~6 ·'=.J' ,_,.:·,NC.:'_< Lt" . .: ·\Nd0/:·, .':.Jfc· 
617 4 max .438 9 .113 6 .012 7 2.351e-4 9 NC 6 NC 7 
618:. · min ··. :002 · 1 ···. -.omft· ,;f:, ><005\=· .. -8 :.4:734e::a :+', · ·?NC' ·.: /.1::,. ·" .. ';/Ne;?; fa'/ 
619 5 max .548 9 .117 6 .013 7 1.572e-4 9 9307.336 6 NC 7 

:520 · · :min· .·' :002 ;1':' ,;-; . <otta? "0fL: /:::dbtF::; ,ftf :::.:to4se~6 '! ,1f:: :'3"''.Nbift :f,,1a ::o:<~:Ne/Y~:a J)j'.?1 
621 M69 1 max O 1 0 1 .012 4 3.272e-6 9 · NC 1 8380.85 4 
i622 . . ,;·: · ·min .: 0.236t.:; \.Ek r: .:.e:.126/.c' ::,g;,-; : tfiO:i:;:;::::,:, ·:)F; :;:;:-f'A12e';:4 ?th /·;/Nbhi\c; \ieft:/ WA:t~ro.ttin {,l:0 
623 2 max O 1 0 1 .011 4 -3.8e-7 1 NC 1 NC 4 

,524~ > · , ·; min .··· ,'-,187'<, '6,•' f':.:.123.h tg;\ ·:··'.Co:/,·,\ <r ~f.:584:e~:.f ':;2: i,itNe),,,;;; f.9ii ::W\N€fl1::ii /t'ff,, 
625 3 max O 1 0 1 .01 4 8.97e-8 1 NC 1 NC 4 
i626' ,. ,:;:;:c > : · rriiri : ':\:13;7-y i<tfia: "::i·/ft8'-f.:;; '.41,Jt ?f,:hoiiJD}, Dd/ ~jkaa2e44 'J/7,J, i''RHK.itt}f:.'2 }/fig '.@JN&'€;.t.Wtii.it1t~ 
627 4 max O 1 0 1 .01 6 5.593e-7 1 NC 1 NC 6 

.:·5Q'ff : : /:c ; .. · · .· - , , • min >:/o8a:i~t t6/ ,pt,:::?iA3nt tittJ: 1r:?ot'if+ \11!:' l2-iff 06e'M' ,;:i1,;::c. :./'.ff&e;JI\? Iti i'ifali~J®iI/g :i!t:WA 
629 5 max O 1 O 1 .01 6 1.029e-6 1 NC 1 NC 6 
iBso:," :: 0, ,· , ,: > ,:. ,1; .'miff ;.~:o3iF::a, <e0, ;.;;:;;'tAot,,:n 1..t1x, :JFY,'otf\{f 1;+i< ;2:st.9'~¥4 tt%i' +<:tllJet.?r /Mtrn ~??~&·@:r,=,t!! :i:11gt 
631 M70 1 max .001 1 -.001 1 .898 3. 6.159e-5 4 NC 1 NC 3 

'}~32': ,;,•;: ,''<th<'" ;c;,; >'· .rrHn: !i':::jj.1'13/i::: :i3;;: (t}:i.too3:t:/ ir'.Wi :forfdo2i@.i i~1f stidif8e'i1t /!4/ :c>~~N~ftih' itMf; t(frlft?f@iTJ}t if1i1~ 
633 2 max .001 1 0 4 .832 3 1.179e-4 4 NC -4 NC 3 
•;a34:, .. ·, ·. >·· :· r ·/-' ,min :·v:.att/:, ::3·;t r t,101-,;<r:: :tf( </:t?cf;;?ti'. t:1>: iift9'49e;;s;; :\jt tJtii:~.iet>.? :Jit:tr: .;;Jr:Nr@@Jx-;t tWit'rl 
635 3 max .001 1 .002 4 .765 3 1.742e-4 4 NC 4 NC 3 

;6Btf ,, .?\ , · \, , .· ... : · ,)::,-, !nHb '? .o:B3'ii?e iji:f, J~'\i,;Jtittiw iiil:\ sti~foo1tf:f X1k ,J::2¥1:fa"g;/_>';i 1ft'.'; {/ritiSlt§itX ,iff'; ;;}tf4&'ttt~I~; :¥;;1&} 

:~~-;:: ,. '":> ? , ,, ,,· ,-·} ,:, ~i~ u,I&i1,+ -J;c ,',J{g,g~/ii I¥ii~? 1ti1%Tu~12;::: ti~t -~ :111,~ ,Jtt~,,~i{tt ,1?;:i1J 1,t11~jtMtJ {£~11 
639 ~- 5 max .001 1 ,003 4 .757 2 2.868e-4 4 NC 4 282.812 2 

f640" i/: '.;,::. ,,, . "/. ) · , . < '}; 'mlri L-45trt' .:{3f; f'i?/,dll\:~',:" R&f; i?;,}{QQ4{'.i ·;'{1'.C- ?4ti7.42'eM5? j'.<tiff!; tt~N@JI{ :iutJt htfaffN'@E?Ki i~fftW, 
641 M71 1 max .328 9 -.002 1 · .012 6 1.326e-4 7 · NC 1 NC 6. 

;·a42\ r'.</ ,< ,':". <:; r :-,;; :r¼fri. :::::::tot,J\i tfl. :;0:;.i;594\1? /rat 'dt:£J:ro'9z.W v:g;;, 14ri.2tti1i)5:r, tiatf JYiNG'Jt~\,r 1,1et; ;L1rJff0:1rii M§r· 
643 2 max .602 9 -.002 1 .021 6 3.204e-4 7 NC 1 NC 6 

'.544:· , ''i:C •• .. , •. , · · ,' · 'min :,:,; : '()'::<··: f;ft/ Jt'?4-t!l,/ sat /fr=4ljfi?'tE() '.}jg!;: ff:'89il'a45i '.\Mt 'Sf'i§?oo'f ill6it1 {tYWKJe:~rtJJ f[f9:4, 
645 3 max .876 9 -.001 1 .024 6 5.083e-4 7 NC 1 7355.59 6 

?6~tr ,. :::;; >-' .·.·. s •· •, : :'mi,:r ;,a;;:,o :t .',-'s <1x 'fr?:~'!1ftkzt fB:t @~1i~oltiru: itg';( E9:::&2;te.ifit }iJN 'BtotJ;&tag: 1rt1t0 ,if6\1:5't9z9'.• jf§21 
647 4 max 1.149 9 O 1 .018 6 6.962e-4 7 NC 1 8859.248 6 

tfi'iiai. , '. , ,:· >. 'ri t :? ;: :, im,r1: •<,:.:::cf::;,:::;;., ht:t "s·''-2'Jt55/l{:e tf:it ttto:f5Llf ;.;g;,; 12r€lo.4'eltt ,Jmf;: f::::+\\!N'®i.t{'j itBtr tit!f6Je1}t:1 ft;git 
649 5 max 1.423 9 0 1 0 1 8.841e-4 7 NC 1 NC 1 

:l3so:: "' , , :r/ ,,:,;; "" 1 ,, < , :m,if \ttcffL:: ?t~ ?Y:'f!io'f.i\if.' i~H: '","'!'uEtA> ~'\it .4'gta'..ifse?i3· twr ,J:I&exr? rfrif;\:t :ttrnffil®:iflH g,1:tJ 
651 M72 1 max 1.772 9 -.096 7 .105 5 4.582e-5 1 NC 7 NC 5 

JI52i s /:J/'·Ct ' :.: .···••: ".;,, 'i/ ;fnTff · ., ' •·'""' [cjj '.'{j:fii ti?:if.09:7~i_m :J;~~~ :EiJ:4?itd@I'I ]fi\rn t6121ifg4 fl!);;,, /W;:(({f@'.:N? f/i;-i:0 ~M,:'fN@Iztl (,[;'ff~ 
653 2 max 1.948 9 -.126 7 .135 5 4.698e-5 1 NC 7 NC 5 

1i3'5W: {Iit;f/(:t\':'. r;, it}g; tffi)ri: '}t;:fo:'.ciYi) '(i!,1/f 'iit{iit27t'sf:f, !(;ifi:i fi;J.t"1'33¥lli 'F%i,J; ~l:I:ifa<f&'J',f ;J'g!(j tii~NetK'i!{ ,{fai1~ gf!,irN§if'ffi iJ14i~ 
655 3 max 2.123 9 -.153 7 .163 5 4.815e-5 1 NC 7 NC 5 

'i656\ •::::-:,,,:;; ·.,. ' \::'\'. min' J'.-;-':;:·o"I\':~'l'i:t-t} ;qKWJf55~~ 'f?ff~;' tilr';iflf61gf!i. 1!}4!t '~7{562&f?t !Kg/• ~j)f1-.::ret};5i t:!1Y.1Jl ¾,\f)WKliitI}tiii (lf-4{; 
657 4 max 2.299 9 -.175 7 .185 5 4.931e-5 1 NC 7 NC 5 

~6581 ., .. ,, ' ,. " .. ·::,: .'min' )?::tdl}t(~ i'JA?! :i¥.;f1,11}m;tt:11,11 {#i/WB'z:nii :}f4W ,~81Q31:e~ ;f{gtf ;,tilNeito? it~1t~ tM~6f~'lt,f(t [ifit.i,; 
659 5 max 2.475 9 -.192 7 .203 5 5.047e-5 1 NC 7 NC 5 

1660} "' ;;,, .,, .c'·i{':,{; :( ;j '.info: ') '.~ :Pb'!\{(;;{ '\\11:: 'f:f#J!f9.~i:e:Its f11-.:ii \'"lt'f./;02\1;,~f]/ 8£4/t 1:i8\§1ir2~! :B(g@ ':'.'.i~H~i@~it½ i!,(;itt$ :I&fr{&'®ti!fk'it ik":4~ 
661 M73 1 max 1.473 8 -.006 1 .005 5 6.121e-5 1 NC 1 NC. 5 

.r6'62i 'i,i~itr,,u;,;;t,rf'.':',:'A:t'fo ,;:::@~; ,miii ,':::,x•m:'fa~:! tlJ;t ~tr,;;:rcr01ir~i~ &\ii~ :&t"4'i@i:J5~.ii ;;va!i\ 4.t,is~&e~~· ::/:,W,'< :1;-c:g:Ne'~~~11 ~4e7~:~ t;:1j);j:iN:@:;,:7!~~ ~uil\-g 
663 2 max 1.517 8 -.007 1 .006 5 6.153e-5 1 NC 1 NC 5 

}66:4; :': · , ·· •,,,, ., ,:,,,;: \min r::;;{<cf:.:{rtif jWi iJ~~l.faoit1~ It¾ti i3lif~~0l!l6'1'fi.flt ~1:'4fF :!:'11534e~31 ifg'ffi 02.:;'JN@)ilri2 ~~7i~! i.J~7iiff~lil.lt iw.~ 
665 3 max 1.561 8 -.007 1 .006 5 6.186e-5 1 NC 1 NC 5 

l66m '•t\}:;·;;t,:ot=:,;'/·::~ ·,:c:".';Jr; lmirf J\);!6\f;f?:(' g':ff,i ~(:ttio:o1t.!f,~ J,tJ:t ifffi:i'o6If£,;; k'?4% ,,:%:fi'53~~t:r :tg/t \/:ft{J'Gftt;: ];;;'7J ~~:itfNl;§:1\¥,,~ rf.'i!itil 
667 4 max 1.605 8 -.007 1 .006 5 6.219e-5 1 NC 1 NC 5 

:Jfsat i07 •s>;a:,::i,,1:;.:,"' .,. '',;;,''"' Imrn1 ?,~f/6:~1ft,% =i?!fl! )1':f!~tooii.illt~ '~t; i~fftot>B';t] 'f~t fM57!2~~a: £t1§fi %s:flf;l~:iir!ii /tflJf 'i/.ti'l¾i~J~;~1} ff.il.t1t 
669 5 max 1.649 8 -.007 1 .006 5 6.252e-5 1 NC 1 NC 5 

16¢0]: ;}¥f{t;l\Jt;l1I~t;t&l i{/'-!'i 1mlnt \,<,;D,otliit,1:: :;,fft ,Jfitdlllf/¥1 ffim tfli{d06tBt iiJf:1 ~1~59We.¥3\ ;,fgX i}'ltN€s~rnt ii:fffi'i! it"f.ifil~Jf1i';;;i f.Iffaf 
671 M74 1 max 2.048 8 -.005 6 .01 5 8.656e-5 1 NC 6 NC 5 

i67'Atf f/??ht/,~Yt/h '\/' hnifr >t ,0f5 , 'iift: 2/;j]Jo'd§i;J ft;ff1 jJ.:cI;,)'(j,ft,;Hi :p.;p 's;'2f98'9'e1:'f \f,g\/ '.ti?Ntfr}rt \].\1)'.?'\i \fi'~tN©1;fill i14IH 
673 2 max 2.085 8 -.005 6 .011 5 8.693e-5 1 NC 6 NC 5 

RISA-30 Version 5.0d [C:\RISA5\untitled.r3d] Page 44 

A5-197 



Attachment 4 
. oMjMH&N 

RPP:..24544 REV Id 

Calculation #145579-B-CA-023 Rev 1 
_ 0BVS OGTS Bypass _ 

Envelope Member Section Deflections /Continued) 

Page 45of 94 

Member s .. e x linl le v linl le z finl le x Rotate rr... le (n\ Uv Ratio le tn\ Uz R<1tio le 
574· .. ···-· min '(f· ·t·•-:- __ 01',': 'f:,.':~.012·-·_,4•,.·.:3_01e-3 9·''.•·Nc·' '1'.'·"NC.n:,,··;4;: 
675 3 max 2.121 8 -.005 6 .013 5 B. 729e:..5 1 NC 6 NC 5 
67ff min. -•o.=· .;- ·-1t ·. -.01.f:: :.1•:-: . ./-~:01'3>---· ·4/ ,:.3:·031e":,:3, 9i :/·,c·NC"'' 1'-· ·: ,'NC'·''-';, -:-4,-:,, 
677 4 max 2.157 8 -.005 6 .014 5 8.765e-5 1 NC 6 NC 5 
67tf --•·· min .''_:Oct,·:,,., if':-•- ::'.Q.f2>- /f)>.- .:j)14/}. 'A? ;3:cj52ek3 - gi. r :,Ne/ ·•· 1> ,,; ·Neri<,; .:4\ 
679 5 max 2.193 8 -005 6 .015 5 8.801e-5 1 NC 6 NC 5 

!680:1:.:-:/Jei;;.-:·./>> ·. ,··,.- ;) •min /-::.\a.,·:,;::;;_: ;;ifJ ·, :';~0·12:::L Jfi; ;:::;~:o·f5i;} ::4;:;,; ~:fo'73~B /g;,: (/:iN€fi·• \•fJ ;,i!:{i~J'©{tSi.;,\ J4/f, 
681 M75 1 max O 1 0 1 O 1 9.857e-5 1 NC 1 NC 1 

{6s·2; :,J?:':i,·_,f;'' ,-, .. '\? ·_I min: · ::: f'.146'" '1:P : ):_ (j\' ;, : :+? :<::-: ()''\:):T ':T/ i:.3'.686e.'.:3 ,: if; )';'. Ncft> '.'if:' '•,\:•N0'/i' X{? 
683 2 max O . 1 .028 6 .007 4 1.003e-4 1 fl365.983 6 NC 4 

:684' ::;-:::: >'' 1 : ·;;;;: , ",:• ,. /i'nin •• ::,f eo¥t ;;t,> \if'.o-1W::'r-, :it;, ::;::Yoo'ai0rft 'c:is~/ :"8}ia5e'.i:3 :;- if?, tl:t1,Netkt x1:t t,}::.t(r~:;;}u: n~5Wi 
685 3 max O 1 .041 6 .007 4 1.02e-4 1 3694.116 6 NC 4 
!6aar i:,'., - ,,v·, ,, ;c,-,,, · >>'· 'min' :-· ::>H4Bzt; ;:;att 2:,,,-to;fg';Hi,•j !i,'1'r.t 1-'r:,:1.:ooatr{· :Ys\ ~aiBMeta fgq :i:12ao13'.g-g ii;fi? ;J3tNc:1}::t :J5W 
687 4 max O 1 .034 6 .004 4 1.036e-4 1 4460.062 6 NC 4 
:6Mi ;??;',\'};',;ff'.:; ,:;c;:; ':.:' ,'; \ 'mirfc ;,{~1\32:f\ ,; 5,; "fi~(j;jif.,Ei t;1n tti005ii/:".' .#5d ~3:98efe~3' {qgt It:Wiiil\J'G@tt: '}It ft{ii-:f€'(f,ic]: /;5/ 
689 5 max O 1 0 1 0 1 1.053e-4 1 NC 1 NC 1 
'690i :- "'' ;;,:;}/(?'.> >>< :mitt': ,:·A:M79~t,; f6> 2)io'.t),): Jt1t1 H'.ii)o!i'.Efi ;:'.;;'j;t; ?JiHcl'ae@.-fi,g';{ t':E!JN'@it.i':!,i Ji':tk fr\~NB{tif: ~l18, 
691 M76 1 max O 1 -.077 1 .043 8 1.14e-4 1 2044. 73 1 NC 8 

f692t /{':tf:,~:;;w::F~''.;'R '.{:'>:: imlA :\:}J;4i=@it¥-: Rrt} i/':'J,325(-3;;, }l'.6/li :_i{:'f{035t'Y ,;,}z/i \:4.fi383ei3 ;,'gr[: i',f%N~i@1{ ::tat t}}:'.l'\J@?,}Ji i'iihl 
693 2 max O 1 -.061 1 .052 8 1.158e-4 1 2582.513 1 6479.251 8 

/594\ /:/?-:,:,/.Ji>;?(<-; Im"in, :':/:::J33t,J:;; H:ii" ff{J;(t'i:'2/W} ri6+ ff:':i;(j4ii[;fY /;t;( '-¼ti'689ek3 {gf'; r1'924I59-2 (kttt .ti2~7f603'. f}rf: 
695 3 max O 1 -.036 1 .056 4 1.176e-4 1 4281.559 1 3186.945 4 

;69€f Hti,::e:\i:!> ;:,;:;'c; ;;y 'Y im'inf L"!.:'.:!208'/:f.' {5n : :i~24€H?} li;J'.? (/'.;{i)49,\;\i H'.s5'A 4,J;795e%!3 79') f{lif1Bf562 tHF! 134it6~504 :,,;5t!i 
697 4 max O 1 -.011 1 .037 4 1.195e-4 1 NC 1 3523.69 4 

;:ags, :'u:; - · -- " ·•:c .3 ·'rrH•' -;::,i::1oaBt;; t6t :i'?.:A22it: iWBfo ii'tosa;J ::i'.5'::t @J90:J'e:t1 fg?i :wataiaa& J&i :ata0Ie:1:s· 'irs?1 
699 5 max .036 3 .061 6 .021 5 1.213e-4 1 NC 6 NC 5 
,;totf :,z(,,,,:::,:,;:y:. __ c,•]<i ·'"""'"; ffnii:F {G'.Oir&:'.:" t1,.; 'H:·\002Ht '.fAHi fJ\'i023i~l i'i}V.f! ;Si007tii31Jg))i i1:#N@,'.'.(:{ }\11': ;•flN:G:ifaJ:, )j!~X 
701 M77 1 max .012 1 .449 5 .161 5 3.46e-3 5 NC 5 503.66 5 

:102-i tf:;;jt'.~t- -<'; · ,. ·<· 'mirf t;:::::Ii93':.;;) i'.i8U \??o'o!r>l '.!tfr\ Oi:~1:242{!/: :?AN \~Ma5'et3i f4-.\J :f)j;i;Ne}h'.i; i\1:t At6'tJ46(:t f4{: 
703 2 max .012 1 .397 5 .092 5 3.881e-3 5 9226.294 5 705.107 5 

iito4l: ,~i,·,,;,.{)Wrtli:i \:er: :m/nc -;:t:2]i:t4:t(: tst :Hi::.ct:j'tfiKW ~tf:ii :AiX):'.:ifif~1@Yf4t .t§'t.giifl"g;;:4 ;J:4f i?HrNGQ;{f: Ht)\ ;ifo36l'8'7fr- i'.if,: 
705 ~ .012 1 .331 5 .021 5 4.302e-3 5 NC 5 1186.277 5 

!ii06!i 0:;,;-.-.:;,,;;::;: :f,fii? · ciit,tB~Jfi \?5c.\ u:..goo·g1;l~ %11\; r;,V;:W5°,'JF ,:/4!li J5tt39'4~f4 /!'4l; tltfN@f:fi!,; i::C't;B i156'6(6'i1J s\4,;; 
707 4 max .012 1 .26 5 -.009 1 4.723e-3 5 NC 5 NC 1 

\708' ,,., " ,---~:: • ?i; >tr,:: imiff, ,i:ltds5;:;h, c;f5i\: :!t\lidtl9P.?:ri K\:tt~ L)~t1~4lh% :\\\0;- 112¥669/§/4' f.(ft.i! tb;;[\jGj/Hii ?ii'.(: i@'159{64i' ,'Jffi:' 
709 5 max .039 4 .19 5 0 1 5.143e-3 5 NC 5 NC 1 

tJ,-.fo; }t'i? .i}''.", .:-ti;;\ &:i'.i:i rmWi": (:'::/401'5\3/l' li5}l t'>"ilo~fffa: :;,;1,1m ttti;()§g?iit 2!14-\t lfZ}72e~i );';:f,}1 ,ttf~@f\:';.f:: ,iff}'. ;;;c;idrqg{;ti;f f,)_j:':; 
711 M78 1 max .001 1 .371 4 .612 5 3.34e-3 .5 NC 4 NC 5 

bo/tfl:tl %'c~:JiV.t?JifI?4F\ ft\JJj frn/nt ':~iifJ335~'}j, ;{Bit i!;Jitoo;!t'lii ft({ll; :1t@d.it!:1fi¥J.t ;;f,/H)~4lf:43i2"~'+3· W4-i'J: it~WN@tI'iit iJ{ffJ;ij t:L@J~JeH:;-J:,£ iww: 
713 2 max .001 1 .326 8 .794 5 3.534e-3 5 2933.245 8 2899.992 5 

kV~'A\ tif~im<:: '{J;j !rriini :tb'.'.it2.49li'?t: ):i8}f Jt}:002rtm~ Ji'il'i [i}t1to;fstzli (1,;t,t ~f{W55e;,g ;);34\\1 i@mN~'!Iffli 1&Uf: iRiIN@\:t,t!l tB:ifr?/2 
715 3 max O 1 _ .233 8 .943 5 3.727e-3 5 2961.318 8 2113.327 5 

Hl16i rr""' """lf,j 1\{:((,';;i Tm1n1 ii(f.'iif!'.©3f:Ii~ '.ta}i (!t,itooW'l,'t'; il1/ilt t¼Mfol~ifI 1ffff1f P'¥8ff'k'z1f.e~ lf4fi '-t:!~f:.J€Rt~ @fit F\fN'c~f'Z?J flitS 
717 4 max O 1 .115 6 1.055 5 3.921e-3 5 7961.607 6 2773.227 5 

fro/:1ilf \{i: ]fmf,(if :fJ!:'i"io¾-t£'!{t Waif! Jflfi*o'f{[,(Pjj If{1f,~ t'iW.::Yo1:5m,\J '~ff[~ [ft6't~~:Et ')'itili {t}i;tsJ'@fifiit '.l&1i;i; ::'?;'f1:N01Til'i~ ;:£/j'.}t 
719 5 max .017 7 .05 5 1.129 5 4.115e-3 5 NC 5 NC 5 

:i/t201 ''•" · ··-"'" , .. ,,--- tfii,ai !tt'ii{fro1t110i !&?111; 1J{inro3,ft11t1I1Vt ifA};rolte'fitr \1rrri ~,22BE'ft~ '~4,;:,: ,;r;,\n\:.i:®.Jtil ;1w..,;1 :fM"&®Jt~i ?1:wit 
721 M79 1 max .4 9 0 1 .003 6 3. 766e-5 1 NC 1 NC 6 
li/t"2l ~~Ti1'~11fcl&;'Jf:kl h~:ol?i:, Jriirft :ii.lf Oii:{4J1fil ttfi.2 l/k{:t10\iM!'b :~;tJt fo'i.\:~{o'o'af@;'?~t:£ i1ifft€i5'af4 liJ91ll tg~40iSie:l'ltli !f"t/J ir1ffl\i~\(-::t1 ,\;gf/:) . 
723 2 max .43 9 .001 1 .005 6 3.784e-5 1 NC 1 NC 6 

:f!t24J .,. '"' iiiJiJi:U: :tffifrt 'fi2'.ffio'il&4i'il '11101 C:J&;,,::i}gJf'~t 1Hi'!A l*fafoost(,) Jg?} 1£41/ktie~J: Jtg{, tt1fNCJ.~\i} flt'iili i0/!t'.Netf1~ a9k~ 

t~~~~ ~~~;};l\\;If,?.['.,iff~l.\g (lJlt~f Wfif Hi ::f~Mft~~~Yiitii'.'.; ~?;~~ii ~2u;g:g~~g~ f&:i,~;~ i,iii,~i%ii~~J.~ li~ml 3· e-S l·,r1 
f;~ f;~~t~~~i'.~]';'{ ,ll,~/i! Wit~~~\,~!} €l'g!\: 

727 4 max .491 9 .002 1 .007 6 3.82e-5 1 9599.767 1 NC 6 
h-7'.~81 ·,. lmlnl' 1~£;pfQ[allif'.'iI fm~ (;ffi'f{g·o2t·11 'iit~½f ,J{i;00mr?t ;fil'§l~i !?JiiiiTlB'ef~ :;rtmf i~~l!f[-;J~~,'.'.;;j: ;£1)8 tTfiN&~K~ ]}gt, 
729 5 max .521 9 .003 1 .008 4 3.838e-5 1 7057.464 1 NC 4 

NtsoI f?\;;if r:?Oit ffniti1 9,'i.f;;1;0J.Bm:i.1 \ti? ti\H'J·oz\~fi' 1So/I1 ?)iiifo'O'gfgg 'ii"s;i-'\ t1fi8'85e:f~ ii9?i tI2424o@iii tit2 JJ;,,;Nbii!1f itlti 
731 M80 1 max .521 9 .003 1 .008 4 3.838e-5 1 NC 1 NC 4 

'irteit ~?f!ili40?~11'j'f:t<; J)0i'.l:f ;fnirfr :1r.i:t10JJ;;;(l~ i;t.Wt fii'i:\:i;oi:i2i}1\ %flt 9.LAO'fi§\fili I'.$\; ~hf:1385§'~ '/9:li 't{!}N6'0i'l~ ?itf:'.; '.1-'',;;\Nl:i{''.,_,,:j ':°'i5J 
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Member Sec x finl le v finl le z Jinl le x Rot~te rr . le tn\ Uv Ratio le (n) Uz Ratio le 
733 2 max .65 9 .005 1 .011 4 3.914e-5 1 NC 1 NC 4 
·'734 . · .. : min . ·: 6' :':t,· '. JJ05': / .:r\ ~~:"";o1:t: ·-,. 5' : :.:2;33·e::.i ,·:g': -·.'-Ne"-··: :_r ·,-::•:t-,Jc; ;;-r;:J;5:. 
735 3 max .779 9 .007 1 .011 4 3.991e-5 1 NC 1 9297.627 4 
736· min· o.· ··:t' ··...;00·5°·:.- :7. _.--,012>:.- 5\ -2.776e-4 ·,9\ ; .. .-"Ne·=·:. :.4:_ 8901:8251-,5\ 
737 4 max .908 9 .005 1 .008 4 4.068e-5 1 NC 1 NC 4 
'73&'.I.''\.:::' : · .min'···· ·: cf.-···.'i· :'.:f, ><ooW>:,;_ /7,: ··. -:008>.: /5·: :r~f2'22e~4 ,gXlt· -Nt'.Y'?- '4'-'; )\liJQ::i:t :.4511' 
739 5 max 1.037 9 0 1 O 1 4.145e-5 1 NC 1 NC 1 

;:74oi11::x,,,:>/-::t:''·:·.. min i:,<a,:>:: 'A'.. ·::::·/:o/.\;V ·/1/ ,'.. · -'d/t\ r:1? ~ati368e4 /gi:i ::::,:.Nc>Y .?f:-:<0FNe::'t'i1:~f( 
741 M82 1 max .437 8 0 1 0 1 7.285e-5 . 1 NC 1 NC 1 

742" '/>' _: ,:>,: min: :-· 'cf:,.:,= \1, . = :,:.;co:: if), ,\fr :/'::-o=:'=O',> '='1=' i2)i92e-3 t~f;' :,,,=:)NC/-'\ /1 1< 1\\i;\Nt:>:)?;f; ti;t,,! 
743 2 max .548 8 0 6 0 5 7.38e-5 1 NC 6 NC 5 

'.<i4i4'i ,;/.< ' \••/ _:' · ,. =;, '.min' ·:_: :,: :tf?JC: • :ri ;,:,x:oi\"t '.'#Pi '?:?fb\-{ J'. Y4) M2'.247e'.c3 /g:.i h}l:N'G:i.('N }'.jfi; Didt:(le,:~N£: flt.¥;' 
745 3 max .659 8 0 · 6 0 5 7.474e-5 1 NC 6 NC 5 
?z4.°61 :F::<,· t:: .:: • , .':: ·· .:, 'mifr > > oi: '<:: ?.f ,. , ::::0';;1.-.-::. :;,T? n::?-to:J,<: t4F> ;2;ao2e~a /gf r-:r.\"&o'.'/X '.!{11;; J01r{Jef1?% ~M~ 
747 4 max .771 8 0 6 0 4 7.569e-5 1· NC 6 NC 4 

:,,z4as ;:,L·t::==.>.t<• • -.'!;., ,. 'mii:f ,,. :<oL:> : <f · -:.· .:crr::J '/1':' ;;.;:= ='~oIUi::,:, ::Jt: :.;2:sfi'tg~3 );g/: :<<''!i:fc:J· ,, Yifri n:1t&e}s.r1 ~ff5t; 
749 5 max .882 8 0 1 . 0 1 7.664e-5 1 NC 1 NC 1 
tiso:. \<•>,o;·// • :c 1,r ,::,: ·;mtfr ;:····>on;'< 1M> :::::<ck;:;;+ tr1/ "\1:J:nj;,=(: B1\ ;;::fa4-tie::.a :;g~! >rifNc?t~i ttti?: iJ;iiNe:lMit ;JtW 
751 M83 1 max .05 7 .001 1 .203 6 1.641e-3 7 NC 1 NC 6 

';1,52: c:( :;t'(:/; · · min' : ·)o}; Y ff' 'dJi'ti°ff?: /6\ ;, , ?f6if;;c:: ,\gt :C;ifd:!49e15 :\f: 0718~392'' \ff,' i.'/iNbiWi? J!g'W 
753 2 max O 1 0 1 .192 6 1.664e-3 7 NC 1 NC 6 

'::t'BW ::· :;:< ,, :' ·it _ t ' < · :min ,, JA:tt'.'\: ,16'i · ; )/05°8'/ ;Jffii }'/:'./f5itH- t1g) ~4!966~;5 If) b1ofi2td2s :ire< BiitNett2tr- i;;;g;;t 
755 3 max O 1 0 1 .18 6 1.687e-3 7 NC 1 NC 6 

}i,551 ta=:\?:.,,> i :i: /· •,::. frniif r. ·?sgf,<.' /i3'i ' <Xl:48'ii:'- ?6:t 8'.-fFJt;its?t Jgui )sf683e~s t-:.11!.; :16621857 :\fit: lfii'N@J\:\i t'J.§)!: 
757 4 max O 1 0 1 .169 6 1.71e-3 7 NC 1 NC 6. 

/i'sa·:. •·:-'. · "''' •.:, , •·. ,> -. Wfffr ?:c.11302< Nai c:.!/O\:fJ};'.It ;;;5;,;1 e:::;,tJ3s:,;:;;; ,fg'.\ ~t\s:2e.:sP t1rr W-34'4@~sai: 'i6°:t tf:J?Nc:t?ti i'igfr 
759 5 max O 1 0 1 .157 6 1.733e-3 7 NC 1 NC 6 

'15011•... ,:.:-:'>>,. < ::.::> ,: Jrfifrt , ::.'1:1'1t3si: :'.('f ·• ,~Jj3ax:t tet ;:.i,,,2;1c2sY:r t~v: :::5('3io/ei$' v#t tiliNe:fr?f. Jtr;:i ;;:0;:~"&0:\,tJ: :t§h 
761 M84 1 max O 1 0 1 .157 6 1.733e-3 7 NC 1 396.012 6 

''152; i''T•:< :,,,·: .-. " -:: :-; '"min·: s:.~1\1:133::: ?(f• , '-'?o'3aFt ?5•/ ·r :::112/fJ; fg;:; :15}31;te;;s :i;te }f6'.1'4f6<:f0 itf:: 'i'4!'s2i19at tgt 
763 2 max 0 1 0 1 .107 6 1.804e-3 7 NC 1 577.652 6 
1.Mll'Y/:: /' :'t C: ·) < iminO -~1J03?, ;5'. :·:· ?0·24// X6/ ),':;fJ;b8!1/t tg? t~t7'1'9'eM'l n1r: !2637!609 :J5)}f}.1,b'9~8'43J 'i19~i, 
765 3 max O 1 0 1 .061 6 1.67e-3 7 NC 1 1011.001 6 
-1766': \li(.•'/;.:;;;;;::; ... I=.; •t ::mi61 ,:~1{573/i \5·~ .,?c)'d'3Dt1 tt,3",l \::/;Jjj49?/Ht.gi•'. 1l5J533'eJ§ 1t•fr'. 1487:701'95 ::;,5}}: ili'252f5E!"6'. i1elf; 
767 4 max 0 . 1 0 1 _ .... 025 6 1.536e-3 7 NG . . 1 2471.575 .. ~--

\768I ':\t:C,<?·: :'. -·.• > ,,,. ,/ qnirfr '::.'.:jt444'_::; >JV ' t<:obs/J ii'ff/ ".Yf±)J'2\i6 tl=i:# tsia47'e{5 frj'fr :';ft.::t.r0B'/f, :ii'a\: i3©t5l2Bif t!,3/' 
769 5 max O 1 0 1 0 1 1.403e-3 7 NC 1 NC 1 · 
titlo:i i;}:':}:;::::c:: ' ·.•· .:'···, : frniff- F~J\31'4'J; ~e:,, {)/:?oZ:\'Ci} ,iJff}'. }''j(Jo{f{~i/ i.Ei// X5tU:fl'i3"'t5 t,1'\: \'.:?~?{NG-ff.::'. ;jij'{;, \1ftXN&.Wi3f \£'.f;(j 
771 M85 1 max .004 1 .009 4 .282 2 1.083e-3 2 NC 4 NC 2 

1v.x,11J ?•fv"x±r::ti;;J> ·tr::( tffiirff \;r::qa5t1j :/2;:, ;'.'.tJ5o4i!l'!iY. Ws!lf rxttJJ}3os:;,;;1; .ta:':\ :I1:tas'4:-gm: ~a:t nm;;JN@1ittt 't'i!?1 'tJ);~N(3ffJ,¼ :lf@i~ 
773 2 max .004 1 .01 4 .301 2 1.173e-3 2 NC 4 NC 2 

\7.,7:4\!Ji';Y/{ !\8,':'','U If'-'.;;; imii'H 2/'_;Jja3§f){ t-:r, >>d'loWJ{~ ';i;5\J :;::;:,~329[1¼1 i[f3\f t1f39;n,;;51. :-t,J;( ?::,}N(CT'ff :115l( t{+:tl\ie:Utt¼ ;t!B'i'-
775 3 max .004 1 .01 4 .319 2 1.262e-3 2 NC 4 NC 2 

'.fttitt 1'.'.='\i'H:\ic'::t',<t ;!,t·h\ '.min': 'Ei?::;a2\ft /;.~:f,: ·t:J,Jb'6M~it 15i? i;?,/~f34'9.r!:ftn!l3:'i:t %fr429~5f ~fff ftU:t'N@f?t:i: X5m ItrMgJ@'fi:'fJI 1,/3]1 
777 4 max .004 1 .01 4 .336 2 1.352e-3 2 NC 4 NC 2 

.:1:fta} M:.:t?hi/,:t, .. :,. ·". 1:::"u , 1fu1r1, "\t~tao5tj\; ,;,2+ .(,:toM>w 1.t5:-::1 ,;tti-36s!~i.t: Itai ::n:f~Bl3~¥5!; ti'ft, iti-JffriicE,/; 215?I 1:;tt.ff;rsJ0}Jti{ ~tafii 
779 5 max .004 1 .01 4 .352 2 1.442e-3 2 NC 4 NC 2 

i'ialf' t"/Tfl:\\1\/\"j' {Y?J )11,frj:'. t~i:it~1¥l9:foV I@/ "i)}JjjJjWrit )fj5::} f/:if38Et"lif ![;f,ff miI'5"03~5£ \iftt'. ~K'.~/Nltfgt~ 1f§]] !ti;;i{N©'.fiili t:ila'!~ 
781 M86 1 max .004 1 .01 4 .352 2 1.442e-3 2 NC 4 NC 2 

i:it,gz,! 'if'.4i/i\fe':{:?Y// l,;ty,;,c· Iffiin1 i?:•1;J1.ift\?l }?2,1? ffi't~Oo'4iI~ ;Jot=if,fi •)fifi~8S'f:iil<: iI@fi 'i:tt'503~~5i ~iT,}; ~/;.fN@!!'Ft :ff5,\~ I!i;'.iif&@:Jft f;;3r13 
783 2 max .004 1 .009 4 .384 2 1.633e-3 2 NC 4 8495.941 2 

J1a;,t'; ,ittc:;,,,·, ';jI>:?Yt1 t,',:',,;;; :1m;,f :;,:'::}t5'tsv:;; :t,zr fAfoo:?i~jt :lts!M ,;::rtJ42"4'1rg~ :1ram ,lrt5a2ewsi ?,;JU H\s1:meti'.,1i 1J5:11 faa~am4~:; t~atP 
785 ~ max .004 1 .008 4 .411 2 1.824e-3 2 NC 4 6266.958 2 

;,t.aai \(h:?iJ:::::</., , ,.,. ,, :!ffiff:;J. tti?i,ittir tt2h itNfoo~ft;rr its:;; r;,t1f::.4'5V'tt:: ~3,;-; iili6'B'.fe15t fi\J; tfr11N~tir~ 2/511 f62U:2iifl€f8; 1iat1 
787 4 max .004 1 .005 4 .434 2 2.016e-3 2 NC 4 8235.504 2 

?188) tt11{i\?sl:t/\;';:e rt¥K fminI ,ilif;:If:39'3/{j ttf{ Jit\td62'if&J t51 i¥C::ttl:f8'.:i'i1Ik i:tP:1 ;t11Jt.ie.:g5:1t !}tifft f{frff.J<§':ifiil i~f5W iaffi'tij;@@2i ~iffiJ 
789 5 max .004 1 0 5 .452 2 2.207e~3 2 NC 5 NC 2 

•'190'. :t:f1h//\;L ?:: I:;!: :; frrHn: ';',: ~·!6'6~;:/ i{Q:i; \/i'.Jfi/}}tJ-'. ;t4t: '.J/~?5081:i'.c} f3i'i :1¥&1gg'.:5% :f:A;'; f,;j{,f;J'ci/)1' •ij~_:,)j }NfN©tifot ~{3';~ 
791 M87 1 max .648 9 0 1 0 8 7.858e-5 9 NC 1 NC 8 
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DBVS OGTS Bypass 

Envelope Member Section Deflections (Continued) 

Pc;ige 47 of 94 

Member Sec x finl le __yjjnl le z linl le x Rotate rr... le ln) Uv Ratio le ln) Uz Ratio le 
'792''':·:: · ·· min .002 ·1 · · c> '6··· o - 7 -1:523e-6 -f -· NC ·· ,·6' ·.• NC ' ':i/ 
793 2 max .486 9 0 1 0 8 5.894e--5 9 NC 1 NC 8 
79~U'::-:- min · .001 ·1 <. cf, ---·-6······:.o.'.· 7 ..,1;.142e-6·.r. -··Ne· .. 5: (·-Ne,_. ,:-,7< 
795 3 max .324 9 0 1 0 8 3.929e-5 9 NC 1 NC 8 
t§~f ;:, ::•/ ;:,.• min , ·· o· - 1 · _.; o>' -'5,,_. ,:i · o·tti ,,,7, ·-1i6t6e"1 ·•f· '> Ntf<,, ?a'\' ::;-:;,.Ne/:" ; :-4< 
797 4 max .162 9 0 1 O 8 1.965e-5 9 NC 1 NC 8 

,~tgst ;;v .. ,,/,•/- /.';:r ;m,fr ? : /o;/ ··_, r+- • , , o.;;._;- '!6t ;;r.:.·:o><< :;:-,r ::si8ose:-f. /;f.; t\:;. Neff>; ?B< /HIN0~Pt -,jitH 
799 5 max O 1 0 1 O 1 0 1 NC 1 NC 1 

/800\ iii;!(.'.-/::·'' ·:· - '('::· :m,ii- ";: 0-'-"" :,;1Y /.- /(}: :, :: .!'.J\ ,:,:.--,,_l((jf\\"· "F ~::t _o'\ :-:· ... :::+· :."/,Nt:Y:<-,:,:. /,1/ ?i,(~ri.rcJfi;- 'H:P: 
801 M88 1 max .004 1 0 5 .452 2 2.207e-3 2 NC 5 NC 2 
;ad2t :~+c:}i>'>L:;:. ::;., r: :f ·' inin 1 :<:R5,1/ \:t ;,·/>d\-:_,:r -)4\0: ifs<soa<:: ,i3J :fa-:tge";5:/~1\; /:fNb)/if '\4/ farf/Ne~?bi: !tat: 
803 2 max .004 1 -.026 5 .469 2 3.155e-3 2 NC 5 2111.982 2 

iao~:;: y;.::,>i·/: · <'°· 0 
• • x, mifr : r :50:1 > .;2:,: ·, ·.:::o:4s< 5f. ,_.:::?s4B?J ~,·a/ t2,;:~tfe~iJ:; "'==Fi :tci:1219af t4/ ;11s,1.a>rgs2· ,tiaA, 

805 3 max .004 1 -.042 5 .371 2 4.102e-3 2 8119_073 -5 1861.001 2 
,;,aifBt I::.,>:''::;,,;i:,\t;· itt•- ;min ,~:a4:2> -/i:: ,·i:./MaA/ ?4\ ::r:::'-iiBa'.t ,03,,, ;_2reole#s, ,:::;re: ;3945Ia,1:t Hr:; iif59419ga; lft3?4 
807 4 max .004 1 -.033 5 .191 2 5.05e-3 2 NC 5 3272.625 2 

-i-8(,)ffi -'I:i!!- i!> ,; '/.',:: :: i?:' ,min. · .};;j'a3> .. \5\ />:::trtth\ t;=.f.':' ,:.:;'1{284 ;:/. <df: '2f992e~5' ';"Jii j4805!52f H4::: :2'6221851' (¥3;,j 
809 5 max .004 1 -.006 1 -.002 1 5.998e-3 2 NC 1 NC 1 

&sim .-.. ·,)tt1:t, ;7c: ::.--:-:,'' im1n; ;:::/023// /st ,:;:::024t, :i:4J:;, ~'.0"6t:J1:: ,/sr 1:3rta4eJs,: {ht ;:?,/Noifi:: :rtal:; fi!Iti~&e\i,iJAI ;tt3\'i 
811 M90 1 max O 1 0 1 0 1 1.053e-4 1 NC 1 NC 1 

nt,1fi1 :~?-:'t/'(:Y)•:.'.:-:i:'!tta?:< !mfr{·, :i1')f79;-:, i6'.f' i.!\to;:,c ,:; HtS: :t ,;-;;bIU{ Lfc i'~4!08e~tf; /!fi': :;\:fiNGik? 'tft ?WlNO:Li' ~.fffilf 
813 2 max O 1 -_031 1 .007 3 1.075e-4 1 NC 1 NC 3 

}[31(4'( tti:'iiJ;/:;/'.'L :<> :Lt/'i '.miff >:-::,j:j97(E tit,H ,;_.' ~;08f7.{} ii5& ;;,,;~HJ'05 ? ,/2i, ;4';206'ei3 Mg'i! /&iNGf-':n ll!tlihi }i.U!iN©•P'Hi~ M2?i 
815 3 max O 1 -.062 1 .016 3 1_097e-4 1 8326.477 1 NC 3 

Hi~115:; _;1,:::;::,,,;~·';_. · t< ?"'.in; :rllini ',\~:::,3)'5i/; itr;: '.'f2')f92::r: Fat'-~ '.:-i: ·::.':()ih1\i5 c,;Q\; i~-'1332eU3 tg}i; '.642i'f@64i '~6i S.;;i-lfNBf~t: tf21"': 
817 4 max O 1 -.079 1 .027 8 1.118e-4 1 9032.563 1 · 7173. 717 8 
@Ht ';;t,lf:/;:/::;'f/ft:,: Li:); Hnin: fo\J33W1> ::\:ff{ /~<:.:;;2iH> iJ'6Wi :;Ef)li2ti.C 11? \1~45-t~ia 'i191'i ,sta:z:;zs5, tt6ifi tg'ag.2::tl§ \17..£~ 
819 5 max O 1 -.077 1 .043 8 1.14e-4 1 NC 1 4472.723 8 

1820; ,,;;;,;;;;. ,/'/:'?,< y:>x imifr i};.:c:45"?\D. ,;5\ :,(':.:::.!325•'A: 16/ ;~"-/0'35[/( \,7-\; 'U\583ei3 }ii:)'/ :/qNO:f't :<f.6}'. '.550'z¾§W :ffd" 
821 M91 1 max 1.338 5 0 1 0 6 -3.315e-6 1 NC 1 NC 6 

iazz; ~:'if,:;::.:!<'"', r,\ ://'· ,min'. ?<M3t/ t;fi: ,::1;;0:,;;i, < :c::1x ;;.7;'iif},i mti; Ja@2fie¥'Ai tdtB tr{tNe}?D !f1t: :1;1H?N€i::.1\ ntar 
823 2 max 1.003 5 0 1 0 6 -2.487e-6 1 NC 1 NC 6 
f824i ecc.-; ' ' '. .~, /:::/:'./ JV/:,; iniinV .-i: ~ "ri'C.s,i\!H \?1r .. :.' .. i ;~>- C-1 _;gi,;: ,, ,, •~'; fY :flfaf; f.21422~~4: t'.t:Ef'.[ (;ia'N"(f?}i% \iih~{ ;I;JfiN@fj;;t]i t:'!s:W 
825 3 max .669 5 0 1 0 6 -1.658e-6 1 NC 1 NC 6 

ta~t~l ,;;;,,:---:,i,;)\f;Z'nJ;; 'i/2!'? frnirl:i _:'}1'.:00:7\'.''i ))/i w;hfd'J\;j 1/tf; ')fT;{Q':W'.Yii X8f: tlt6W5e44 i!ialrt :!t\N'@?'Dt! liJ.(1/;[ }@tNe:l;f}' #ati! 
827 4 max .334 5 O 1 O 6 -8.289e-7 1 NC 1 NC 6 

rs2a1t ,_ - , ;.:,:~~1t , , , -' 1mifri \t~·;dt@t:;1%•- , ,,...,,n:, '.'"., j[f: i:, ;qj_,~~:::;1;, ,)til: 1afilii§&~5; :iafr ?,~{Klcrtit 1t1:t ;,xiiN©ilt;1 c:i:fati 
829 5 max O 1 O 1 O 1 O 1 NC 1 NC 1 

:\Sitt; {;)'/t?Lfg}/\;'f!W,,;J iti½N' imiht :E~:tgf.;i\s: dit} 11{)/:t)}}S'.i} sWIA tdi!i'd;!¾ffit ~;JiW t}(¾!);\fit;Nft& ifil-IHJ @i;f.t!J©cs~:11 at}lt; gH1Im&tiR11 iliht) 
831 M92 1 max .205 7 0 1 0 6 -1.085e-6 1 NC 1 NC 6 

ta~f-t: [Wltt1tif:i@?./01tt ;,tt!t') im,nt ji~t!oii?;_:;:? c,l:Ji'\t1 ½i'.ttotrtr. /!It'.i\l i~rr.1:rotf:St ffa? J2t:&§t~~ :;;;a:ir !?'!::tNi'Gitl' rf.;1:t½ :tJw.r;nt;--rf .. Jlil i~stti 
833 2 max .154 7 0 1 0 6 -8-141e-7 1 NC 1 NC 6 

f834t ?ft,;:'.!!;;:}' '"'"';;Y irfilrr; :iltrottlt :tmn ,tf/t}(fif\if~ '-:ltff bi''YiJNJ,\:;J }fa::; ¥Jiti§6ef4- Wi8b /\)'.ENG!i:/1 ,;z;E:: It)f)N@}Iii[ \/f!li:f 
835 3 max .102 7 0 1 0 • 6 -5.427e-7 1 NC 1 NC 6 
!a'tlm ,_,, ;, iffiil:f :: '{1:'Xb'.B't:JX iHr,, .,,.,, .. ,. mw1 :if :,:\thr/rff 1¥if-: 'i:1rtff91@4 Mair iefN"eI(,;r,: ,1M:;r 'iffimrue:tW:f{~ Hail 
837 4 max .051 7 0 1 0 6 -2.714e-7 1 NC 1 NC 6 

f~f38i' '""" ~?~' (-7'" Imini :,tii:/}o½H';}f .~+? /IHiJm:il}k iilfJ \;{:);l)Ji)/I 'f-fa< ~5f98t'i'~~s ~}fJ:il iPtW6JelA\:f. :/tf}i: i[f~•{(\jt;;\f!:lfm r~-am 
839 5 max O 1 0 1 0 1 0 1 NC 1 NC 1 

'fl3WO'l t"P'Jkiti:'iUiti2'/i:{i1 ;(~it~ !fiil,)i /1:Ldtjj;,:,~X i'.{tf~ "'' ait0? Jkffo';:ii:\fc;i) irfffi titfa;\o)tfi'!t; ii:ili:;f n~;IN'@'m@; ;~\lt/f 1~Nt&tf¾?iif tfs1,s" 
841 M93 1 max O 1 -.003 1 .97 3 0 1 NC 1 NC 3 

lB'.42;\ t1t:WJi::~~~.%s.4ft~: frtl~I~t '/mini ~h/f0fri'11§ Jt11J:t '1t/;J,f(j'g5;(t~ Mi.ft :f;,f0'03-,iti~ 'effff_ fdJitdj':fli'iiW, 'P.11il-i1 1e·o2mt35'S tf40i t#@fsl©:'fJ}A 1£1~1 
843 2 max O 1 -.002 1 .959 3 9.724e-6 4 NC 1 NC 3 

ilti®i ,f,TI;s;~:'.ii!csffj'f((f 11IM~ tfrHr/} ti#:{233f.~~ '.:1'3':ft ;f¾iio:d5t~ fj~f f;;f:i'.~003f ,:iii PJ\'V{ il/i'fif08e"¥t=r; ,}}fi@ !80'3'2lt64\. ~4'[# ?iJig&itii1~ iM'lt\ 
845 3 max O 1 -.002 1 .947 3 1.945e-5 4 NC 1 NC 3 

!/&i6i .. ,,., fffWL'l lm1nt \Wla6B(~ ~3'!/ 0'.!.[%/400:sffi m4Jf i;};;,Ioos,ri ~;~fj f.3~2'.i'se:¥m ff{f,l'., \{iWNGf!r;!;';'. tif.1]1 IJ~ff.{f,fft:1.Kft\ r}1iilt 
847 4 max O 1 -.002 1 .936 3 2.917e-5 4 NC 1 NC 3 

i:8481 icl''""'' :; <F//)U '.E~i\1,~ ffffimT :tJ,i,';(399Fi@ l'@ii ;W,fJ{otrJ.I\1' \;!If) ~{?[002'.i.t.tI :1\lf::- \.'4f82~f.'€¥~6i fjif~i :, ?lt~ici{\if itf4t T{!/H~-i.€\ft[~t 'I\'i'l"; 
849 5 max .001 1 -_002 1 .925 3 3.89e-5 4 NC 1 NC 3 

(8501 :,i,,;;:;1x:F?il,c:1;;:;:f,cr:, i~tT;~ ifiiltf %~:tl!Js2Wr~ "1@:i \(t:IT+~oo~Wi ::\41~ :YlHR@f!i rJ1~;i t&J432e~lft ?if{; ,:, }iNG'i\t/f :rlWi1 f:fiir<iet4ti t:f1'l:l 
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Calculation #145579-B-CA-023 Rev 1 · 
DBVS OGTS Bypass . 

-Envelope Member Section Deflections (Continued) 

Page48 of 94 

Member Sec x 1iDJ_____ Ir. v !inl le z linl le x Rotate fr... le n) Uv Ratio le 'n) Uz Ratio le 
851 M95 I 1 max O 1 .005 1 .009 9 1.85e-4 7 7222.42 1 2843.105 9 
:35:;f ::_.':··· · -.-.- min -~27 9- ·. ·-:042' :. ff.· -.004> :.'if .:.1-'.458e-5 ~ 8·' .-::·Ne, .. , ·.,·€r' ;:;:>N-c:.irn::: ;:;-61 
853 2 max 0 1 .003 1 .006 9 1.812e-4 7 NC 1 3773.286 9 
-854- :'i· · min ~.181 9 . -.046,: 6 · -.O0Si :, ~,6' :t.583e;5 : s;: 89691766 76, r<.Ne-,:-h-P:6';i 
855 3 max O 1 .002 1 .002 9 1.484e-4 7 NC 1 5692.78 9 

(856 ;(/ .:.<;; :.- ·: · min ' _.::_092. ·-:g· ;, -~.053 '6 .- t,;_,;;oor' tff _:;.2.855e.:5 :.:&' : 3369'.59'' t(3'.\ \,l:=;if{jQ'/1!:: v.{(:it 
857 4 max O 1 0 1 O 1 1. 156e-4 7 NC 1 NC 1 

Ja5a ~,,,.,-;.c:.'.;:/;;>'.:i :,::=.;:-:. min ::,'~·.003 · i9i ,,_-:.._053"' T- >'zJ>08'".i:- :tff.': :;3a26e:a:5-. ::sr.: 117321114 ?1c1 -9i31o15stW6ti 
859 5 max .087 6 0 1 0 1 9.14e-5 2 NC 1 NC 1 

/860· >-:+:.\=."\>\ ,;: ·. /·, 'rriin _-,,. ff,:_ · '"-1' ·: . .:._074 '-: ·7 ·:·:::-'-.01·>;=. ·:,6• !;5:66e;__5: '/3(:; 1487l443>7t'.Tf51t1:55:li6W 
861 M96 1 max .403 7 .003 6 0 1 1.609e-4 6 6616.9 6 NC 1 

{BB:i-· "-\\Y:j.'f(:0 \;t.1_· ,>-''> '.fnin · ·\'(j: ?· -!:1;' ,:;,;,o>,-J t\ =::::c:-E:c:fa-2Vi/ /gt 'l.1:i:'852e4i-: Kgf //HN'c1t0 iM1}\: fli\1INe\Hitt i!tg1.\i 
863 2 max .443 7 .002 6 0 1 1.805e-4 6 9536.407 6 NC 1 

rst>:it ,:;/;-; ,.--c::~•,t:L,. 1;,·"'1: - m,n: i ::··o .>: \f :.,~=<:,o::-.-c: 11:' _:i::,;.ofa>-':+:g,if ;2i002e;A: 2f9M >iYNc\n;; J£.11::: r.c:t\I&c\1t:!\ ii@tt 
865 3 max .483 7 .001 6 0 1 2.002e-4 6 NC 6 NC 1 
i866' JU;: •C:;·:<<'>': ,.,, /i min · ·' _. c:F> , c 1 -.·•- ·o::. :f: :>·<ooe<> /g;: :;2}Hifel4 /g/ J:iir\'Jtt:rt:; /ft i:'/:f:Nd'irW'i ti@t~ 
867 4 max .523 7 0 6 0 1 2.198e-4 6 NC 6 NC 1 

f:868';; ,,,:/ :,\ , ·, .,·_ , ff /•''.)\ min ·' ·: ,, , o .:. --- -_,_ ;,A\. , '>' n e < · .f:i /iL: ;0047,:'. /9W :;213·ote14 t} 9'X :'.'.ib Nii3i%i ':.':f1i'F t;It~IN~!!Tif ~-!§'ff: 
869 5 max .563 7 0 1 0 1 2.394e-4 6 NC 1 NC 1 
f.B't(f ,:'t:;/'':'."-'.) c;,: )'. mih , o ·. · .f o'.i- 0 •<:. t :. · O ::; ff'; ;2)4$:t.'e;4•;1,gf;.\,aii/NchHHi\f\!C::IAlN@;-f1i~f ~-{J;;f 
871 M97 1 max O 1 .002 1 .002 4 5.119e-5 1 2556.074 1 2573.412 4 

•1872'1 ;Jr:;:";;<:}?'? 1/::'' i' ,t/,: :min' · "'.CJM:,• : :':'5: :.\;002 /' .-p '.i "<Ob2't:' fthJ t9(332~14 ,(gI ;z&if.B!ffu9i3' 'Irffth )255\t~l~m ii§i:i 
873 2 max O 1 .002 1 .002 4 5.126e-5 1 3464.029 1 3487.835 4 

:rs74:, ''s?\:t:J',<:;.!',: > /t :min --- :::,oaf -:.'K -'.1002:::, , ':-ti' 'L',.i.':oo1f/' ,12s>: 'J9r,:atWe~lf 'f'.91:t :sa'sttoss !Jlt/t "aas-1Al§Bi1J tisffJ 
875 '.'l max O 1 .001 1 .001 4 5.133e-5 1 5282.448 1 5319.282 4 

J.S:tir '.1tE ,,,,,,, '"• '::; ,}':''L 'ifriiri, •• ,;::.:or ; :Ar u :oot -'i /1,,>; iL-'fo01/t \i!5/; t@4ife1.4i 49Jl& :5s:1'1tta§'s1 :i?i"!J. i52'1tfs2& :r;sti, 
877 4 max O 1 0 1 0 4 5.139e-5 1 NC 1 NC 4 

}s1a: t/x,.:,·,-:<.,c-., .,<·, '.min : ·~.01 -..... :i.;5:: ; ,,o ,.· < 1:: , :, o• .... ::: ;5'~• {i!'.t~se';:~f '1:i:iJ;, tY\{N'e<tr;;ft;:: g-;:::rw@r:r.;irtrnst, 
879 5 max O 1 0 1 O 1 5.146e-5 1 NC 1 NC 1 

/880;1'•:;,;.'' ;;,:,.,: <• :3/;= 'mrn ; ... 0 \ :;r, i ;'/Q' :, ·.,1/:, :::co,·:-.::-•?,;):lt:19I:41,3"9'iit;t,it9\tit'J~tNC\i'.~:i,t\¼1'W :'t:'.ilNCl/lJ§rnir 
881 M98 1 max 2.475 9 .01 1 .01 4 5:047e-5 1 2055.865 1 2069.272 4 

::'88:2.l i!f'Y,')t'J/\;L' .;\>':/ :min •- 0:,'0.: / · •- \lf· ,;:::;,'.of\:'/. ':7,\ ?•::=.::JJt Ye Xsr{ ~Bf9ili2"e#4: f9h'} :12't1f69ff~g; ti:/~ 1dsW\'.115t //sf 
883 2 max 1.846 9 .008 1 .008 4 5.065e-5 1 2842.091 1 2860.753 4 
tt:ia4i ti):D\ >: ·· '"·' -oi}, I :'??t iriin -• ;;::·:/o;. > Xk: ··;x;;t)d8- /, O.fp'; :\: :;:dos'Jh 1!'5;;; '49l6!iiii~l4i iif9'i:N ~2'86rtf.f242-' {i1Ri} t2aa5J;z:5::f\ itl§~ 
885 3 max 1.217 9 .006 1 .006 4 5:083e-5 1 4425.571 1 4454.931 4 
isait ':i{:,,"it.:'/'='iS!:U +-'/'ti lmrn . '\o'. ,-. /'fr - =°'!066 '.:> ;•t? \: :?006f',Vi ts)' ,t§'!:-t22eJ~· :E"g:t ;4455:}3fffg; tWtJJ l~~iff6f@7N ~§':ri 
887 4 max .588 9 .004 1 .004 4 5.101e-5 1 9200.056 · 1 9262.028 4 

raaar 'fti.?:Kit:,',ttH 1>·.:.:_:,. tmtii r,:;;·:o : ::;, '::x:,: /:;\oo4?H'.'. <tr t~·loo4\lf fsi s§'!>221e;gi:; iJ§il11:§'2Bi1~!c%:f:ii r·,.rt;,-=,t J91aa½:4!;11:1 t;,;&if 
889 5 max O 1 .002 1 .002 4 5.119e-5 1 NC 1 NC 4 

fagdf.1":cs:s,,,,:·ee ,, ,,,-,::, i':?X\ fr½ffi? /:'\.fo;;i::Fi~: 1f€P :,;~;}Jj(}2~:;;;·::·7:;=r ;:};s{ob2Al1'{!5kJ ;gt@t~2e£'A\ Jg_fi WiiifNttf.[£~ itWit ff;,ft;;iNJ:@:1#.J?t: f,15{E 
891 M99 1 max 2.421 8 -.007 1 .005 5 9.026e-5 1 NC 1 NC 5 

f892'i '{tit :;_;;;+/i:'};;;{g f,f,;J,:; ':'iiiii{ t to<:T'/ )42: _;;t·:0.12?:t \Hf; if J':'oo'sJfic ~f.if:iM ~3@J'iffi'4-3' 1~9'!ll ~tttf-j'@'if.ifdl) i'.f.atr !'/7:idfNt:flWit r~t 
893 2 max 1.809 8 -.006 1 .004 5 9.045e-5 1 NC 1 NC 5 

Tti'94~ ,,,,, ,, I',-:. Cmifr ;'::.c}.1/Q''(''}t 'Pi+ '):';:;,icHU/ ';, 6/i J'>:'ot>4?0.@ 7l¥:!i "li312W4'@Jcl iig:,:,;; c!.;;\ifN'©'J?Wr ;:,-;~tf; MttHiH(t'~i(f{J W,Wi'1 
895 3 max 1.197 8 -.005 1 .003 5 9.063e-5 1 NC 1 NC 5 

rs95; , .. ,.. ·· >,•;;;:: ,:,/, ;;;::/r imin, •• :!/to::' >e: 0\1/; <\t:aoa'\': >Bt t:;:/0MJt 1wrn ~at225'ei@lt91t ;:~I~f&e.f(tlr ,rir11 %tXN.Je);it8 ~4;t 
897 4 max .585 8 -.004 1 .002 5 9.081e-5 1 NC 1 NC 5 

tsgat ~fr1;t-f:0r~1rti;::;;:;-:: ;,'"\n1~ Irffffi: :::0>1.to\ift ~f1f- /t~ooi'iitf ?131;~ ·,),ttoo2r:t11!tll[~ i@t2a'sei~:1 Jl!i~ 1~@ii.&.:1Iii :H51t lt1,¾rr1J'G1--x~t tf~ilJ 
899 5 max O 1 -.002 1 .002 5 9.099e-5 1 NC 1 NC 5 

\§00:: )c'i'i .. Y,,,,,," hniH' :;:/f1027tEi: )i6W ;c\"'7(>'04:ri:' if6i ;\f{¢IO'i)2'.]¾f; .{}i.fii \f3t2Ji'l5e:~a: }Ul'I !'i}tfi.Nf©)tW~ :.i6H fj]{;fji[@'f£~~1;(§i'.it:{ 
901 M100 1 max .027 8 -.113 1 .084 5 9.153e-5 1 NC 1 NC 5 

f902J fi:Ji!:Jitt!iYiJiili'{;; f?<t" lfii,fi, tt";{\oi/'8/: }fiJ, <,r;,::ff59/f; ;J;s::: !:;;;.'foa2i£t ~;'.~; toittJl~3; ;'l;gfJ ,t:ffiJ©'itr1t gJ5:t; ;::::iM:(l®il}tl: ti'."4\'i 
903 2 max O 1 -.112 1 .082 5 9.171e-5 1 NC 1 NC 5 

'/904.f ... , 1/{:tf;; (rtiln\ trtsi5JL f!(fi'..'c' )::;J_,'f5t=WW \;5'\ \k':3J(jgiflfA '.t~4i1 :½3}:288e~' ;f:fgi: !;ii&iNi?;{l{'.\~ 't6'U ;£:\tNei1?i~ it.'A'.ff 
905 3 max O 1 -.11 1 .081 5 9.189e-5 1 NC 1 NC 5 

t§at:w tx:,1@.1: t~?:J1 !mi,,; ,'.:';;~ti1~'tr;;: t6t ?:=f;.:Jisat:::: ';at ;,;1;):'o}tg,tf~l :\t\ift: ts'i~B'af~ 1.Y§Vl :;:J{{rfie~;,t,; Jf~it ~flttflie':iJiAYt :r~a:r 
907 4 max O 1 -.108 1 .079 5 -5 1 NC 1 NC 5 

}9081 i:h?///MU,i';;i/f: \'.\/~ irtHr:l : ·: ;;1;_7,'79; :. C,,6 ': ' '_:: :-0'(15: ,::~; : 6i , ,t:'(i7a,,;.1 i:'.4 , 'f:t J..!gf (,;ffN®'lI;-d fat ?,)i,mefti( t(i,t.:t 
909 5 max O 1 -.105 1 .078 5 9.225e-5 1 NC 1 NC 5 
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Calculation .#145579-B-CA-023 Rev 1 
DBVS OGTS Bypass 

. Envelope Member Section Deflections (Continued) 

Page 49 of 94 

Member Sec x linl le v linl le z linl le x Rotate rr.. le (n\ Uy Ratio le fn\ Uz Ratio le 
·gm=.·:''.,'.:· min · -2.382 :.5~ .:.i147· · &·: -:on · 4' ::3,319e-3 g'.·. '.·\NC·. ··6 .. - Ne>< ;4-:· 

.. 911 M101 1 max 2.467 8 0 8 0 5 6.861e-5 1 NC 8 NC 5 
912 'i( ·. ' .. ,· min· . 0 : 1 · ·.·. · 0 1, • ·o-- ·.· · -4\ -1,945e-3 .:g .,, Ne>·. ·t:· Y -NC>·,-= r4\·: 
913 2 max 1.841 8 0 8 0 5 6.879e-5 1 NC 8 NC 5 
,91~Ht ,:_ . .-,: . +,: mill-_: '."(f°!> 'if,': ::a-: . ·F .,: o·· -·,: 14:;: .:.f956e-'3 ;,g: ; .. /NC':''·'; \f{':i/.Nc:Y·•t4::: 
915 3 max 1.215 8 0 8 0 5 6.897e-5 1 NC 8 NC 5 

iffHf i~'{:_,, ,yr, ;;,-_;_·;:. ''/\(. :m1r1; Y>d/· .': t;fi f/;,. di'.'/ : :\1? c:.;;ci'/OT'Y-' Y4H ;1\96€i'e::3 :,Jg:,; K'.:fi'&et/:>( ;;:1J :t'=--'=Ne:~\J?r t~\ 
917 4 max .59 8 0 8 0 5 6.915e-5 1 NC 8 NC 5 

-::gta: /)'',i'.s:':,,::·· - · : '·•:X{ ,-m,n' :·>·n:f'' ,-, ::-,r ,: < (); ;-:';':\Ji"·. ;'·:'.br':'c :_ )4\ .::t197te;::3 Yg';: \+Ne:(':: rn ;;;•:,t,;j(}'i:0r· ;/4{'. 
919 5 max O 1 0 8 0 5 6.933e-5 1 NC 8 NC 5 

;-920\ '.'."":..'· ·;:(/:''.·: I.. t ,:;:_,:;; 'min,:::,:;.;Jj3i:Vt- ;5';.' :':_:,::xoi::-::::;; )i.,'.jii: ,r:;i;(j/d:~:' Y,i::;: ::1'l987il:<{ "-:'i9'"= '.,\/f{J©f?r I'i:1:X ilii'FNa/@& rn,w 
921 M93A 1 max .548 9 .117 6 .013 7 1.572e-4 9 NC 6 NC 7 
'922~ 5\ti:((? :< :_' \ ';:,::· ;mir{ t;:'.\oci'2f_;' ':¥. ·:,.'·.::.Of1?> !ijl ';';-\.:.1bOi?f \'Bt' ::3fb:it6ei6' ';{f< );%Rf~Y"i ;i:cf/ .".iiYKf@;';:/i\(f )lift 
923 2 max .573 9 .118 6 .014 7 1.375e-4 9 NC 6 NC 7 

;92iffi:;,;:;,c:,:;f1,,;e,:;::_',:' / :,tt.c.;:. :mini ::,\:002'.':< •'A? :<to1L? tH :>'::toMN: f8/r :;;2l666e"6 ·/:tl'2 t:/t,.re::t,, t':t'i 1;rfN<1tftli rJa;~ 
925 3 max .598 9 .119 6 .014 7 1.179e-4 9 NC 6 NC 7 

:'·g2t:f "'"':'''~>'/''.::.-;;,, > iHY 'mfit '\/:;062i-:>f A\ ':?i.:.'J>-tf/t :/fr.' ~,:;.:.:fooa;:/:, ii8'\ ;2;2ase;6' ,·L1::f! :;T,t,NG~,/::' ::.i'.1'.':l friiUN@~\;,\ITi:, ;Jiait; 
927 4 max .623 9 .119 6 .014 7 9.823e-5 9 NC 6 NC 7 

i92i'.t:: fff<<;cI,'F'./:\ ;': .fr'f(i :mfrii f!.:}{00'2.-n::: '(f : ,;>;:•::jjf1)!'/ (}" //l{Obs\f'. fa/ iff904e'.'.ff )t,t X'!'!NC/')r? l:::ft fct:&JeD)/} ;elf% 
929 5 max .648 9 .12 6 .014 7 7.858e-5 9 NC 6 NC 7 

i93d\ i:\'.:9"~"'L.t'.:'/ i::'.Jiff /mint ;;)\002''0t: \A\'. /i/i:olf'V: ~,tt :/'\;'.{di:Ia4Yi ;;"g(;; j;;_rf523~\6 \if frii'.tffl@=X,/•t:~1;,; 0/iiiNG:~\!Sf.\ i'B:\f' 
931 M94 - 1 max O 1 0 1 .016 6 1.572e-3 7 NC 1 NC 6 
:93@; t\l"}Yi'=ii:t}W{!tX:1f<if J-B,irfr ;::,s;(d5)i(s :/(3} {;//:::(01:r,:c ;()i', tf',:J{(j,13,:,,; tg)f :;;f{4MeV5' \1<,,; Hff2'.'21'9} mif{ 'ii{N@'!;)}fi 'c!'gt{ 
933 2 max O 1 0 1 .012 6 1.581e-3 7 NC 1 NC 6 

;93;1f; ,.·. "-· · ·, :i?tt1t: ,_ I ,, .,.,,. Irri,nt it'toeai?: dt' t?:::001'.'I }o:Ji '.,Ji\?01/::\/ :f;gt J4fs4'.te'~s; 1?,1 j :~s2a1;g·gif tBt' rn;tcl\Jt!J\Jt i;tgt 
93,5 3 max _ _ 0 _ 1 , _. 0 . 1 .008 , 6 1.59e-3 7 _ NC 1 )'JC ,._§_ 

i:936i ;j''~;::,:;:.;,:i:e-<;\'"'::;·, It;);':;~ \'rffoi!: ?ili025If'.: MBA iL~{0d5-iif }6\;l \:i:/bo:z>> (I9'f i4'!585e:i5 ;',{:-J,'jj t1t24:iz::t8;1i fif;i '#i%JG''21:!f{ :ifili 
937 4 max O 1 0 1 .004 6 1.598e-3 7 NC 1 NC 6 

tg33t Vnfi'i/:?it\'c,;:,., ttt\i frriir.f /ii?'i:'.J'.1&:if Ufi J:GtI002/fi r:;5); t+1bo3-t ;;;g'\ ~41619ei5: !i't{t '.25ff9?6f-tt ,{5%= Ii/';Ntfifa:tJ ,;tg'.?. 
939 5 max O 1 O 1 O 1 1.607e-3 7 NC 1 NC 1 

mam. ,,,r,.,,,,x, ... , ·, , '?:f:.;;r ::m,ni ur10:;r:::-;:,:. +lt ??fin:v> -:n,t '<!'to,>7, 2t: :::::4':1:ftae'M1 Vf?i Air;&eI?J} :=\Ji;1 r:;faNGr'.tn ,\:if~· 
941 M95A 1 max 2.292 9 .002 1 .055 6 1.481e-3 7 9287.705 1 NC 6 . 
@4ftf ifii/{);£[j;{,['!';';}/ta~ g;::o:t-'} \min! J;:{,j:((jf/\ffl,';:\il}:;:_ ;i;;'li039T? j6i:': :;;;',d)'A6'-':\ ;jg\: ~:029et5: ):ff }5391.ffogj t/6(: WittNG'2Jtf {@it 
943 2 max 1.706 9 .002 1 .046 6 1.504e-3 7 NC 1 NC 6 

fg4iH ::\':':,.:/{, ,,, bhtn Vifirrff ;f/,!i¾Oi1=!Dki; MW :.';t::fb'fMH< i61i :;ft''.'.'£()38fi\ fg,1 l'4t,tlrne~5 l".,;'f:"; ),'t3'4%:Z7@i iI6'}! ft'filt!J<i>tfti: ;?gf; 
945 3 m 1.121 9 .001 1 .036 6 1.527e-3 7 NC 1 NC 6 

. rnMt 't '''';'c'.:,o! ':;_,,:'-' "'~'-1''' Y' )1t1to\i/X:: )jF;: :L}~'.'.(}2Wf fit} ,;;'jij.:i:/()3\ci/: ~g:r, :'.:4:263e'~5' t";f;,; ;fS127S239' iif€f:E {tE!Sf©\\'hf~ }:§/'. 
947 4 • max .535 9 0 1 .026 6 ·1.55e-3 7 NC 1 NC 6 

:f9;4'§) « !Etti{{ rrtlffn't ~1I&f.Ot~1i?:::: 'fmtri rit~1'ci'.1i%ft :\:'6W til;JJif2,~t)k t~ft V~4i3a'e@!; %11/ 12'30'7£05& :fi68 ;~f:}jjlQN@titIM ~:t9Ji! 
949 5 max O 1 0 1 .016 6 1.572e-3 7 NC 1 NC 6 

(9501 ,;;;,,,,;:Ht i/·Ht(<!!tl ;'ffilrit ~~imH05\1lli~ J.ft5I :;'\i}No1Mili Xi:ff; ).JifoJ3i(?~ Hg(~ -~i}Hlae.~5 }f;l'.i.il :if#f}N:@{J.}1 ;fl5}}i f~!;:MriiJ'®~Rf ft§i 
951 M96A 1 max 1.196 8 0 1 .106 9 1.052e-3 6 NC 1 NC 9 

-::952! if.¥r:fiMt~t:If.Jt:it Hii}i~'\ IrWinI litit:4'0i1Yitf ~~!i?i i.~lff'.fi2-39'\:: tf6fi i+~:ff$$"::;{1: \06~ 42f 6tt7e~t& i)i,gij/ %SJ.tfrN€1HF~i jfi:fff tltf!1JN'.eifi1f.!! lmf,f1 
953 2 max 1.201 8 0 1 .112 9 1.255e-3 6 NC 1 3050.829 9 

1§541, Iitir,rt~ rmmi ttii#~o:J(},111 it]fil' tfiJ1'.?12aa::F 'f@fi tt-,~1:i1i-z,2c;ii: tJ5g;. ~~9o"fie:~%= '.lio:~1 ntti;;&emtm :nrri t1:0'1.il2sTg, J;6¥I 
955 3 max 1.206 8 0 1 .119 9 1.457e-3 6 NC 1 1443.894 9 

@,"6I /lJ;.'ff?;f ,ttf:Jil:& Tffiihr })fi(lf((j°fi:f:j~ :f}fl'J :/Hi~\1{,2461L~ ii{f1 %:L:;;:~1:gft,:;t :¾ifi ~3l~f-i<Ie°'.4i:f '(g~ \tjij)j\;J@::(1lft ~!,;fff,i :fi52Sra'64ii ifff¾i 
957 4 max 1.211 8 0 1 .126 9 1.66e-3 6 NC 1 914.509 9 

t°9581 ii'.:: "'';'.:t:: fffiini 'J,f.@J<Ji*g1?i1 iftifI ~'.i4~:f-24g'f !f6ft m/&JZ1f3¥i.} t6iJ!. ~3t"4?fie\f3 tgrJ };;tJNGi/@J ii\lifo,'. Ii35'9}a'sW; la]i 
959 5 max 1.215 8 0 1 .134 9 1.862e-3 6 NC 1 653.745 9 

t§'60? Ifnt ,J-,;:;.t;;i Im'IW{ ;;t;!ii1t'ID'.(~i?-fa\ t:t~i iitt:;:1fi52tt J1:r1t t~\;;;JM'f'J~ itfi'(t 1,@iiliet.tf fsti r::r@f c:;.1;1:,;:1 tJ1f'.:; ;iJ~alttoW4ii 1111:tr. 
961 M97A 1 max 1.168 9 O 1 0 1 1.66e-3 6 NC 1 NC 1 

l'96Z± llfH!Jfi~E:l:Wr}i';{@1 \(!.[fcb} lmfff! im:{i~f)]ff.f{;{: ~V,0 Jf!iftil2f/ }fg:'.t \'\;;t'a@tJif~ ;;t5'.&, ~3t185e~il :':fg'!t t\}fti!JfflU1il*1 ?@rt WJ{i!NetigII,1 i;fi)ff 
963 2 max 1.17 9 O 1 0 1 1.735e-3 6 NC 1 NC 1 
i9aifi e'.'ih,r.'-"'' ~t~rl!t¥~ rrrt,n'ii t}t,;1~10Bt1~ ~{1tf ;:t1¥{~12t:~r ,~g!r w;:.;11@'l;£;n :ft6ht 13fff&'i-teJa ~1mr f}t?.:TKrttt®11 ~~@t& Ja1QWftiJ ii!.6ita 
965 3 max 1.171 9 O 1 0 1 1.81e-3 6 NC 1 NC 1 

I96&\ !f);f(f@\5)){}%t'.?'!S l:0}'i'1' frr.lrn'ii i/.ifF:'f[oI:J\[i~ ;1::;11f J{:s1i:lf2Wff!: :@~ ((rt4faijif,;',;:';{ JB\1 J:,;}fg,te't;@"fu I§:!1; i9;1~1'ffi'939] f{g}t ft?.l8Bt4!1l9¾ •~a=.:;; 
967 4 max 1.173 9 0 1 0 1 1.885e-3 6 NC 1 NC 1 

Y968:i '"'';""'"1cdiTT'A/:t;;;; )1-it~J~l Jffiiri'B ;f$fi~of&1i0 :i!1tf- it~rr.4:~1':if i/gJ; :f:::ii?MWHJ i16~i (4m52~",f~, Jg{'[ '593210231 !f~)"r! {@ft'.i:tti it611: 
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. .·. . 

RPP~24s4f R£v Id 

Calculation #1.45579-B-CA-023 Rev 1 · 
DBVS OGTS Bypass 

Envelope Member Section Deflections (Continued) 

Page 50 of94 

Member ~ee x nnJ le v nn1 le z finl le x Rotate rr... le ln\ 1 ,., RaHo te tn\ L/z Ratio le 
969 5 max 1.175 9 0 1 0 1 1.96e-3 6 NC 1 NC 1 
'97<f '0

'· min . · · C( - .· f· : ·-1A21 ·· ·,9· .. - -d362 fY -4:15-5e-3 ff. 4335:722 :: g'· '2f4l129'·: Tt:H· 
971 M98A 1 max .936 9 0 1 0 1 1.228e-3 6 NC 1 NC 1 
972, .c. · , .. , · :min o ·t .. .:.56 ;9 ... , _. -;1\5a2·· ff, -3.48e~3 = g:: · ·:,NCi :_.=. j)' .. ::,N·c:::·:/ :Jif{: 
973 2 max .938 9 0 1 0 1 1.303e-3 6 NC 1 NC 1 
:91:aI :,=·:· ·< ,\'.,' :<,: .,::.'.min·}:,. o·.· , , ... 1· .,.,_._559 ... ::g:,- · •,i;;,f:59: .• · 6=' -3:562ei3 : 9; :,, ::Ncr,'-"· >g\: ;'811ti4a¾ ,JfX 
975 3 max .939 9 0 1 0 1 1.379e-3 6 NC 1 NC 1 
976' >: ·; /-i~' ;'>'•'·'.:> > ,},i- 'min. ·':.,>:;o,;>: · ':j\ ><55g;·, .': ?g'( <if~598'.:-. Ar: ~3J:i'44'Eil3' ff t::JNC:-/'."· 'Jg'i.:: ?405S568f }!&.'!; 
977 4 max .941 9 0 1 .001 1 1.454e-3 6 NC 1 NC 1 
97a\ ;:;:.;,,,-.;• ,.=:,, :·· '.,. / ·:c: :mtn• i;,::•,o>>> .-f : • ·::.~555•.,·.=:-,._g;:o ·''".:ff606' =5:; :c::3;125e::.s qL · tNc:t;; tgt '-2't>'a~a92~ 1{6t 
979 5 max .942 9 0 1 .001 1 1.529e-3 6 NC 1 NC 1 

./980:WF/'..//i'. ,:,~•·," ./ ~,;,,;,;; !min~ '>'?/'Qi-". i'.'/ t-14 :;::.:'£(555>' .'\9J ',;~j:?613<' < (3''.; L:tamJe;/3 t9:f: (,hNC':i'tV'. i'Jg.'1} 1·20!JJ5W.~t ¾[ijfj: 
981 M99A 1 max .459 9 0 1 .001 1 3.999e-4 6 NC 1 NC 1 
:ga~t':/?,'f\i:.~;;:r "i:-: :;;::;._,. nitH> :>HJS::c::; ,idii ·:,:)'.095;:· ;!gf~ i:.::f:803/ ntt :.2JJ96e:'.s\:g/ ,'//Nd'i:Ui :,f¢i:\i/i~N0i:tLUf6'& 
983 2 max .46 9 0 1 O 1 4.571e-4 6 NC 1 NC 1 
,984f\//t,.)(,/'' : '. ,/;:;:\ lrrHii ••• <"o-;.,:: :.,1/ ·r:,::_093~j':: .. g). f:A;:liB1\1', i6C: <:E1'5ei:f , g\ '•: :"NG~•?'. /;gi! f7.66{o'691i: 1~6t1 
985 3 max .462 9 0 1 0 1 5.142e-4 6 NC 1 NC 1 

!9881 Jrr<arr:r:.: : /?.}"> '.inir.F /'t:Xdf '?: pf/ .. }/:'.~mH// /9/i f}J:1f8:rl'9'?. /fk 12;204'§'23 \;g~) .;':ffi:JG)':-;::::: \}!ft 'f380ftl82)~ <tW 
987 4 max .464 9 0 1 O 1 5.714e-4 6 NC 1 NC 1 
:'gM~ ?:tv:,;;,,, : ., ?:.,. i :_':;;: :fojfr' :: ;' ;?ot,:: ; ,'if ' i);08~F/ :.:.9:;, \''0 i!828\ :'.6' :: .:2:c2sa·e:3 :: g:,; ' : !iNCii\'' Jg-::: \252~;265\• if6/I 
989 5 max .465 9 0 1 0 1 6.285e-4 6 NC 1 NC 1 
'.9901 , · t' "':'/· '. ,. ~\::\', :rnin\ ;;.'\:)fdi.!i:? /f' /c .::ioa7\:: \g\: :c:''.iJ.fi'at3'Er: /6;;J .,.,t:a1:1fel3 Jtgt :/1•1Nbt•:fr"- ?9/i t?:1a810!'.lli ft6t 
991 M100A 1 max .171 9 0 1 0 1 5.266e-5 8 NC 1 NC . 1 
fgggf }!t:/:'t't-J,'{?;t < ;:/;'',J lm1rfil ,,;;;:;:.::,:~74/i/ /:6~! '\I::o}inY /:ti <.?ti!stti ;5:\ '2,ff245e~3 .;.if/'} :f:lNd:c"{:, ·i!~it! ':'\\}r§.fG'.lii:"fH: :f6i 
993 2 max .199 9 .059 7 0 1 8.054e-4 8 9560.658 7 NC 1 

;,ggiw ,,,.", ,,:/ ':,7t.:i>'.i to:'. 0??\ ffntiV \::1!?:2.46E/i ?'5./ /r:j:f()3;;;:t /Cf\ :)\f.f983? /'if: ·:2',1{87:5eia •+tW iXfNorfHi J½h'l i'.66"!HJ11'51~ if6F 
995 3 ·max .228 9 .112 7 0 1 1.558e-3 8 6106.4 7 NC 1 

,;g'!f(§r t\;/\f}AX? ,:f'.r}'.i'.'{'. !MY,:\1 X:'<'.ZdiiiT i:{3":i ;;\::)o64i(ii' >1'\ i::·~2!f5g:,,:; :'6'-i: ~2:505e13 ':tit J;·xr;ie:C;tt '.;;j') f3;f5[:3'i33;\ Jffff' 
997 4 max .257 9 .157 7 0 · 1 2.311e-3 8 6931.553 7 NC 1 

;§913;; :' "i.,,,:":i? /;_: \fr:? ffrlirF ;C'.i.A8Btti h1r: :;,;; ;t()d4f\, ''{f}:: r:2}36'3:., ;,:6? ::.3t1n%;3 /'i/ :·,}[,N©U\ {,:1ti, '::2Q3'.i:J3'8%: fii(fi'; 
999 5 max .285 9 .188 7 -.001 1 3.064e-3 8 NC 7 NC 1 

100fl tf ',:,;;;:::::':'.,;:)/<,:i !ff,,r:?,: mirftf: '<i;'j'5?;\':'. Arr <:)Jld1<', /ti' /'121-553· · '<5·,:; ,::3[755g;3 ?7fr L'i/N(:'jf?/ iif/i :;(f5d:i:792\i. Mffa 
1001 M101A 1 max .228 9 .252 9 -.001 1 1.56e-3 8 NC 9 NC 1 
1"002 i,;\rF:Jl;i(:},[;;f '.':</Ir',+.;:; :rri,iti >it?tltff'?ft '·'6'i!i 'ib1;,'f(:)'1J:1f\: D1+ :t~2t553'\ /5'\ 'i2:32(3°E!43' /ii ;Cc:::J;JetJti m&.tJ. .cd;°;N&:t/ t'.{6\t 
1003 2 max .23 9 .254 9. -.001 1 1.608e-3 8 NC 9 NC 1 
foofti .,,, ,,.,:, , / 'i'::V? iffiji;jf ~:i/';\;itr',(/· f!ifH :':.(D;oti'1J':)j /fi~ :\".f2~564'.": ;5~; ~:t364e¥3' '\:tt 1'.//NQ'.{,E'. J,f\ ;ti;\?&G+!l?Ft :16@ 
1005 .1 max .231 9 .255 9 -.001 1 1.656e-3 8 NC 9 NC 1 
10fl6i it:f@:-if{Yitf//¾' 1:c::::fr;i ;inmt 'f://E/t98Tt 16? ?W!/ltifi~}t tJj }r@575} /6:½ ';t21405e43' Ttt: :•t'XN©{)Hi ,Hq ;@[NO:f:i!M;f \'l6'!l1 
1007 4 max .233 9 .257 9 -.001 1 1.704e-3 8 NC 9 NC 1 
;fbo'tl"'" ' '7-ii'.)i.i(I ?ffiln ;;(;J.Jf§€f?l[ M5l ;;;Z{0Jf0;,;f;; iJ;t1,j [1tl2?5B(f'.~ A'Fi <'.4H445e-f§ ittt i,ffi,jN@1W% j'ij:;j;J ;ftiN@};';;,i] ?6?-fi 
1009 5 max .234 9 .258 9 -.001 1 1.753e-3 8 NC 9 NC 1 
warto: """ ''"·' t\!,,:J:, Wniif :;;;:,:!JJ,1:gs;:%1 J&t 1i:t1io-~t2Ji\• i?i'iH <S2if597\;,, :.nf? ;:.2fiiilf6~1;3, :.Mtif r·;2't!JG':nri {t&i;; 'f::trfN<.trr£4' \}(jt~ 
1011 M102 1 max .074 9 .341 9 -.001 1 1.649e-3 9 NC 9 NC 1 
Wo!f~ \lti!.~1~Mit:0-l:,f:i!-;'d t£f1t0:: imfii'~ t:;{2ll391fff i16f( (ff;'.{(Q/t}}{ ?1ft <'.€~~f591/.:::i <6/ ~2f3"52ii#3' \BJ ;;;JfN@i{t1 \IM/; §(';fl'qm1,{fi/~ i!t(ff! 
1013 2 max .075 9 .342 9 -.001 1 1.597e-3 9 NC 9 NC 1 
;f(j'ft@ , •<:c'ci ({:,;;/,: Omiiit 'ft>R2ai::Hii:\ tlatl :t}Xfo.t&ti;, ,::mu f;,t21608(' /ff/; ~2f293~~B f6?i \,DJiNCttf,( /!ififi i''iii!}&'©ift1½', W'.6i41 
1015 3 max .077 9 .344 9 -.001 1 1.544e-3 9 NC 9 NC 1 
fo;i@ t::Ets, ;mfr.it ,;,'::?t2@t1} ¥:B;.(i ;;,i.J-0'.tJtt tft 1t;;2161'.9/i tBf' 'l2I2a@·e:~a 1i\tt1, r,11ix@}.&:.iit b?litti tifI1rK1®tJ~.11 fiIB~ 
1017 4 max .079 9 .345 9 -.001 1 1.492e-3 9 NC 9 NC 1 
loJa: ,,,,,, '·"·' ''\ ,;.'i:::f:>i imffi'i :Pt'{;}2'35~tiil ;QJ3i~ jfj"fJo1U:/fj\ {i!;f1 ii@?529.';;:' U6); §2tlil3e~3 ;t6~¾} f();,]~©fj}~;, :~1t ~~lNG'Jtl.'Hif ;~6~~ 
1019 5 max .08 9 .346 9 -.001 1 1.439e-3 9 NC 9 NC 1 
10-zm: 't , ;ffifh'!' ;;:- ·\s2-attf:E '~:at l2Xdto\ltrr:; :J1ti s'1!/J2ta4:i:/i Ji3r Jtttifil.'e.~B atn :'.ti.irK10Jt¥:i; 1Jtf1~ ~1;1JN&.1r1ri1 i:16'{'iJ 
1021 M103 1 max O 1 .34 9 -.001 1 4.783e-3 9 NC 9 NC 1 
!io'2'2' jlp;;._,,,,,,,~,,,~:;,,•,r;, ::''" '~''.';/0', 'rrHri' '"'''':2fiVf' ,::'rft: ,;',ei~mg1:6fo ,:t•5,·: ·.== =<2:5wer: 'iR1's "'.5.248ell•j' >(ft' "929?7/tll'' c'W~f' ~~'~"'"'ffl:C;~1Jf "~"6-'Y 
1023 2 max O 1 .341 9 -.002 1 4.732e-3 9 NC 9 NC 1 
iuta: ·;~~ itr;f&1i kmln*- if:±.'.,2~:5t1111i6¾1 ~111ttrttt,U:i!i itB? ):t~16$'tit ~!6',t ,:::5:':tYrti'fJ§ Jmii :1~51fasa: ,J£:t ls1@1zs5~ ;fmt 
1025 3 max O 1 .342 9 -.002 1 4.682e-3 9 NC 9 NC 1 
t026' gfi~11{{;Jij;f;'.\"'f iFt':'.IS ,(mlri) "::)tt~'1'.5ii{J; it5fj ':/~tt085%-f t6t' /t~2'ltf55'J ''6? :4$!:135&'#3 ?1:it: i'f89'5t6.4½ ?f/6); t409i~16'5A rn~h 
1027 4 max O 1 .343 9 -.002 1 4.631e-3 9 NC 9 NC 1 
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Member Ser. x linl le v linl le 7 linl le x RntatA rr .. le fnl Uv Ratio le 'nl Uz Ratio le 
1028; ·_: ·:;.:. ----.> -_: rrifri · --.213 - 6 -.083'' -ff ~2663 ·:ff -5.08e-3 -6· ·3827.808 5:: ·272.315 ··'ilf 
1029 - 5 max O 1 .343 9 -.002 1 4 581e.:.3 9 NC 9 NC 1 
1030 ::·, ::;-::/> · - -':_ · min, ---.212:·:·. 6 - -:082''. 6 · -2-.6T - _:5-'- '-5.025e-3 = ff - -NC· - -,:ff'- 20::f.907 - ,,5:\ 
1031 M104 1 max O 1 .307 9 -.002 1 5.836e-3 9 NC 9 NC 1 
;1032 :, -=i·i'.,i!/".:> ,: ;,:.,,,:·i- friiff' -:' ~1183/', ':ff'. - ~;134';': ='6' :'· '~2~67'·-:' 'f5•:, ~6::128e-3 :5: : ':!\JC ''·: (:Bl:'1,-,·'fNe:H/ -:"5< 
1033 2 max O 1 - .302 9 - -.003 1 4.564e-3 9 2556.462 9 NC 1 
toa'4 '::=,;::;;\-:utH?,~ -.:',';;' ?<=>: imirr- t~<,:xM::; .. ;;.:: fii'.' -"-':'-:ogai\ ,,.13/ :Y,:~tawY \6t :~,f,t67e:.a <6, > :: Ne'<':- ii1:f1: -Mot/t:42 _;,5r 
1035 3 max O 1 .245 9 -.003 1 3.292e-3 9 2062. 734 9 NC 1 
1-036 ,,:, -,,r(-:?-''/3:,,;,. 'Yr /,:,',::, Wrffrf ':··: 1.2:.094>\/ i- 6/; - :;ojzi,:,, '='ff:,,..,, :::f982/:r ·)'ff? ::.:f4b5e-3 ' 5'.; :-,:=-,_Ne:/_: '.ff~' -23:Z'7figf ':i:6) 
1037 4 max O 1 .145 9 -.003 1 2.021 e-3 9 3031.04 9 NC 1 
fo3if f;;+:lif?:C ,// >-<>: jn'iif ,-,_ ,'l-\64tf;c::. (f>'/ ,-:-_ :~i043=:/,:, re : '/~-:3!'b9'7/; °il6'': '~2d:i44e~3 ;· f'ti ,:- iNC/~:> ,(6!!'. '25if3l452 ii6'E 
1039 5 max O 1 .015 9 -.004 1 7.49e-4 9 NC 9 NC 1 
1liif0" ::, .. , <:~;;," p:,;,,;:, \:xrr, ''rri,rf t=:·',J:iti~'?: r&,, ,, __ ·<005;'.'? ?5V \='~3-ll413',f'-' A6t ;5:a2a'e·l4 ta::: } ,_,:r;re-:t: net :,u:.1N0i?I ,1s1 
1041 M105 1 max O 1 -.003 1 .005 - 6 1.934e-4 7 NC 1 875.416 6 
'f04~ Ji?rl$f;ff/!~?:W t#tX foiif f;\~:8'19;.'>i i'{F ::::_;3{(j3gt: /6,'.~ </';JJ15fY j,g:f .'.::7(055e;:;4 ".t:V '('.JNCJ]/ ::}(f) ;l\,}N&s".li:i :}:fg'.~ 
1043 2 max O 1 -.003 1 .004 6 1.678e-4 7 NC 1 , 1167.419 6 
1044 ;.u:+tii:,,,;·t:''Ni 't+t: -:miri'i :/;;:a-18':/, /ltk ::>~a'.04H:.c: "6!'.' ?ti'.ofat::? ;;,9'.\ ,:;a;:1ae,;,f /8\ {,:'J'-.itttt:0 ?6/ hf!Ne'?i;\/ :Jg'{ 
1045 3 max O 1 -;003 1 .003 6 1.423e-4 7' NC 1 1751.422 6 
.f.O'A6'. 1\'??t ""·-- fg{i'.rt. lrrirrfi: '.'>'::i'!B~if{(i, ?Bit, i\{.;.3i(j}i/i:\; \t3ff; :l,'J;i.,'.f (iofiiri }fg\ i6'.505eG4 :;:g{ ? --'iN(}H;\/: mr:: \ft:Ni'GffN/i J§Y: 
1047 4 max O 1 -.003 1 .001 6 1.167e-4 7 · NC 1 3503.427 6 
1'048: :ff/{:,L\i'/ ,,;;; ::;; (;•jJ': fm1i1;: '-:1 i;';iMBir1 f5:;; ::):,:.3,\04;~) {;5r \i'-::.f(j(j4_f, }tg\, Y~6]23~;;,p :,aY ;;:-. /N{t/? ,;;6f 1}[.i;t-:Je@Jg :':;g}{.: 
1049 5 max O 1 -.003 1 O 1 9.117e-5 7 NC 1 NC 1 
1h50 J.:),;:;::}~)i);};_:yc,\\f Jfoy.:;[r,~ :fffrnl :::;;.:::;,13'.1[5tli'. tt:ft !,_::J3;d;ifo'}_ ··f5tild<?h;'.J:'i1 )i-1't1 ='-'5}!)55~\4' ';is> <,,/NC/:.it )5f ,;;r,\iN<1k!Ti:: '.J1wi 
1051 M106 1 max -.002 1 -.002 1 0 1 3.549e-4 6 NC 1 NC 1 
10&21 ff?1:,;,s/s:rn/!1f,'\ f<'.ft ffnint it:-:2@if5t;, \5:;;- tAt-2251l f6J1 J:J;;!ifb;·',hf! 'j{f t\jfziet3 A-9l 0\:'/Nc':f_;; :,;13',,; t?tKi'c\:/;;- si1l. 

· 1053 2 max -.002 1 -.003 1 · .003 . 9 3.873e-4 6 NC 1 NC 9 
1'054'. 'i:-::' :,;;:,,:;;:,,,,,:t:t\5 ,:;:/tI Mffi'fi i{;,;:2~22'4''1fr ;t60 (c;;:.2tt25\;; T6'i' \t:AIJb;t?;; 1'i6IY :,:·1(go·a=e;3 /g:;:c ;,: :NC\':\ :'ii'i:i 'J,\NG'it:t :';'.5/ 
1055 3 max -.002 1 -.003 1 .006 9 4.198e-4 6 NC 1 NC 9 
f<lH56 -- i,,,,; '''<>? ,,,,,,,'j,;( 1\n11ft ,?l'::::;@'.:23fi i?&S u:21-22'5}}_ "'6\ ;!/.~/Ob3'f'- )(f' ~ll!l39eC:3 \gt ::,\}NC(/, :'!6/ '.))NG"/t: :i,6/; 
1057 4 max -.002 1 -.003 1 .009 9 4.523e-4 6 NC 1 NC 9 
10'58' ;:t;;,~~'1:Hd,iDiJ,: !\'}Ms 1mlnf ;)t2I2-2-2:1? U6'.? '>J2{ii25f: /ff( ;\i:,~:004{_{; :an /:d{97gt3-C ,~'gf :a;:',=NC>i:, ,\5';, ;/;'i'.~J'tfXF ~f6'.S 
1059 5 max -.002 1 -.003 1 .013 9 4.848e-4 6 NC 1 NC 9 
1'f)6() }(i;\'fi,f{W2\%)1Jf( 1Jtf'11 >mfff: ;'/:'fil22~1/;;} ,/6~ t'.;:S:f2-2ii&t: Nti\' 'D=ii'005\{I 16ii ~2.100:1:e?l i',g), ;//1,l~R>i;i;:i :C'.6\ ii\'U.:Nef',~~ i:;'fj{t 
1061 M107 1 max -.003 1 0 1 .013 9 9.477e-4 6 NC 1 NC 9 
1'(if62 i_;jf~*it'i/;\;f{!iif:r.;!:1 m/i!t Jmirf; IJ;,.3{635~]~ 161 b'1iif~f1'il~gt V6t; :H\i\"005',lt :;:;5/i'. {BJ07''lif'.3 fg} J'i;_'}!NC:i,\t; ;:iJ/'. ;ifAN(},'f./{ ;tf6',{, 
1063 2 max -.003 1 0 1 .014 · 9 - 9.673e-4 6 NC 1 NC 9 
loi\i'a. "' 1NttJt Wiii:i'I 'fhi'tafoa5if ,; e)i: t:c~:;:Ja1:t::-}i {'if} it;fob6';:t1 .?Bt :::3I096e'.:3 \gt ,:<}Nc~1tf :t:etI ?id't~teut <efr 
1065 3 max -.003 1 O 1 .016 9 9.868e-4 6 NC 1 NC 9 
i!lil'aff .,,;.~ ji\ff'tlt1 imM'1 t.f;\'4§103~1 ~,a}/ fuYti?aJ,'t:tlt {!;att (,,t{,~oti?'Jft ;:t6':({ t3)1Wi?lf:g: C:ig)i; li:'.~:tfNCt{,t),: }i(fi n!fi{N.fef?#t.ii@/6& 
1067 4 ~ - -.003 1 0 1' .017 9 1.006e-3 6 NC 1 NC 9 
1:068 1Jt1tt0 .lill'i1lli fj'."dl3fd3zm ~fl?t tf~Ja::i;-tmi h6I$ fi;/:'.:efo'o;fffi iB;Ji ~8f,f34e'h './gt, !t:\JNG½g;1 ~6'.'r: }£'..::MNe'itik {;:5:[li 
1069 5 max -.003 1 0 1 .019 9 1.026e-3 6 NC 1 NC 9 
1et1:0' trfi9f tm,ru ;i:;=Jai0amf~ '~&Jf ti:~'ta1itift{ IBit ift!ooaf!tt Ii'Bti: ~sit1;53eta; ,;,git t/SNtrt~It ;,t1'>½;1 ?1i:tN@i1ri t?:<H 
1071 M108 1 max -.004 1 O 1 .019 9 1.14e-3 6 NC 1 NC 9 
1&72 ~?0:~i/if:l:iWFJ¥N!!f gj1~~: lmin~ i:li;;s'f.1'@9t.; \Y6i:J Fli?ioo5i!{' '{~¥ ';';);~g(j3i:fi', 'ff68! i&366e'43 ,i\§B! :\{IN@l'Hi It;¼~}. ;tF:H~J@0N&\/ }t6l} 
1073 2 max -.004 1 0 1 .02 9 1.174e-3 6 NC 1 NC 9 
,fort:4. fi?!J:t tffiirf ;t~~&ffsaJi;i ~-'tf\ i~t¥:t:iost:tr 1x4fi m1,.c.go09r.fJf.-'.r6',~t@"@'g9'&is c;rgir rti:'fsJt1¥et 'i.§,t:~ tfi,~N&-¾tWi litt¥ 
1075 3 max -.004 1 O 1 .021 9 1.208e-3 6 NC 1 NC 9 
1oft~' tHJt;m ImtW] llit4sr:11ra2J1li tf{fli fJpfods-lfs- fi& it\a)09:t1t :w61t taiasae~s miw: :;tsrt-.r€r1rn~: '.i'\!j:;J r.frJN@<'JNtt st1f1, 
1077 4 max -.004 1 0 1 .021 9 1.243e-3 6 NC 1 NC 9 
1078: itbtI'itf;Jz3,4i:@il{}H i1tfi;\ii \mihi ,;Jit:i!Ai2&11] it'6)!;: if~:±'1o'0'6~i ?f'4t1 i:¥f!:4'l0,1t~:rn Ar.6\ij :;3}~66e'43 Jg\li itf{KiC/;jF ;fijf)i ;{i:\'.ifN:@i!i'Jli \l:fW 
1079 5 max -.004 1 O 1 .022 9 1.267e-3 6 NC 1 NC 9 
IWoao ... n,;;,,~:::,,, kJ\K'@ fi'firf.11 :§_i3~t:ifsrii W:61[ t};Itflil'<if6:FJ:-f tr4t: :a.:J~o'~}IZ:W. ff(6\\J [1g3y~g~~3I J@t, I'/:J@NtE?.S.i! §'.¥1 tJ1~iN~\;@ tt(fl: 
1081 M109 1 max 3.125 6 0 1 .01 6 3.49e-3 9 NC 1 NC 6 
Joa21¥K:I~,g:1#1/f,:i:i:f&Il:\t~ 1:i{tm,';] :min~ '-~tl'l'emom;)',t ,~~1::!-'I g_,x~ioom!it ";WJ8 ~1'ic~'¥ttl22$s4 ~Jg;t{ '1,1;§.26Ie;a !.\BI/:: )'.{,;tr<Jc'!:?rff-i V!A?; ';tfJ¾Ne,.-?,~t ,Sgf 
1083 2 max 3;125 6 O 1 .01 6 3.488e-3 9 NC 1 NC 6 
WtfiJa: ~,,;,:;,, ""'· ?mffit ~,;Ji2ooa~1[ t.11~i t%¥io:0ifa'f.1; ii-4'!!:f 9('.-iifo22rt;:r iHtH! t;;Jt,;eeteff3 :;,if;:, )Kl~Nrtr~;g! :l}~fh. ,trfNett,n: tlF 
1085 3 max 3.126 6 O 1 .01 6 3.486e-3 9 NC 1 NC 6 
l0sa -~~!Ii\ifJitK--"' ·~ Irnin~ hr,;~041--,;i,C:f t't1t/ :ViJ-=J{oo6l~ "i4I :JtfJi'o'2211"t ,J90i ~i!oi262if-3 A6N 1:+iNB1@i tilit:? ;f:\iiNG'//0\i ?~it 
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Member s~c x finl le v l'inl le z linl le ir Rot,,1° fr.. le nl Uv Ratio le fn\ Uz Ratio le 
1087 4 max 3.126 6 0 1 .01 6 3.483e-3 9 NC 1 NC 6 
1oM. ·-"' min- -· · ;004:-·..--: ::1 . .::006'· . 4' ·.::022; :- 9' ·4.26e:3'. : if . --Kie -x:: ; 4'- '. :-:i:[';JG•i::-::: /gt 
1089 5 max 3.127 6 0 1 .01 6 3.481e-3 9 NC 1 NC 6 
1'cl90 :_-::··· . 'i.:::- min ; --:004··, :3 :-·:1 -.00ff' · 4,: -~_022·: · 9 -1-:257e:;,3 r5 · .. NC .- :-. :_'4'_ i L-NC/i.=i \gt 
1091 M110 1 max -.004 1 0 1 .03 9 1.267e-3 6 NC 1 NC 9 
'11192 ,,= .. ;=,,::··:·'-:ii·.,·. , ·.• · · . .- .miri' '<~3 .125:c. /6'· ==-'.i.:._0O9= .. :: .:. 4? ·='.- .::.cf1 r~·,; ·,'f:r ,,:.3'.49e:a@i --._-~F ·:···.:NC:'-? /4/ \:r:NJG'J1L ':f€f} 
1093 2 max -.004 1 0 1 .03 9 1.267e-3 6 NC 1 NC 9 
1094 le"/c'L t::/;',_;•.<=:.,. , ··· ;:- 'mfr{ :;~3A24j:: Y::o · .:· ·. -~009' :·: :- 4.i- :-=.-,'':.·:clH:'-::t :;; 5·: ~3:491 ii#a :-~9:. ·,:.,.-,'NG,./·. H4i=: f:'kN@ri'0:t 1/(fi 
1095 3 max -.004 1 0 1 .03 9 1.268e-3 6 NC 1 NC 9 
,1096 '-/,: ,J'f ·:. · · .. '· · mirf irk3A2il-~o'" ,i5· ._,. .:.:oog=·; · 4> ···-<off;,,, :f:6· .:.3:491e~3 ;:g :/)NC ,:,r:,:, ,:4\ ?:tN@D·.:~)/ifS 
1097 4 max -.004 1 0 1 .03 9 1.269e-3 6 NC 1 NC 9 
:ito§a :;;('i:.:?c .• i;:(" ,,-:c:, · :,:_; miif ;;;=~;ar:1-24?: t5ri ,•i /009=,,.:: ?4Yc ;:-: I'.oI1?t, ttf1 -::3ta92e~a :t:.g\' t'ttNet5: t:;,4ti ,it\:Nt''?'itti smJ1 
1099 5 max -.004 1 0 1 .03 9 1.269e-3 6 NC 1 NC 9 
ifrf(i(j.1/:'.'~(i:,:.-:"; '-' i: / ,:': -mirf' -~ad24::,: ;,'ff ,·. -<009' .· ;'4/: \- '::,'::(jjj\;-<X /6/ .:jf493'e:.'."3 ';;g} :.:?!Ne(t:Jt,4'f ',~if,N.Gf¾Jc: N6N 
1101 M111 1 max -.003 1 .8 6 .03 9 1.232e-3 6 NC 6 NC 9 
$1'02 (i Y:.::•r:;/ ';: .• Lt rhiif ':=·::3;rH9c,: /ff ::::;,:_;:,:0<0::-: '':fi; ;.'/i"iiO't'1,/ ,6 : ~3:4-06~~3 :-:;9,. );;· -"Ne•<.,; '/fti' >"'itNG/!-'./,t i{B~R' 
1103 2 max -.003 1 .8 6 .028 9 1.236e-3 6 NC 6 NC 9 
1ff04 ·:/ ---<;;/}: , ·: is ;~ ;;;, mirfi ~-;c;::,3[():j'7j':'.f /5',;. <Y".6!" ;;a'/ '.)f; '\ ':l'.MJ\C. ;e 6i. ': :::t4fe~3t \ g;~ ;;!:f;NOi::'i/f. iJti t-'{WNG3if}11 !:-J(if 
1105 . 3 max -.003 1 .8 6 .026 9 1.24e-3 6 NC 6 NC 9 
~ffd'6, ,,.,,.i::=:;=:i::·;,,:,,. ,'.' -;?, .'min~t:-::tols?: c:'5: __ .::-:·.ccr::;·:. ":YW. <',~,ifii!// t6, ::.aM14e:s :g: >YNc>t?ag Vit;Nt3:}:it ii6+ 
1107 4 max -.003 1 .8 6 .024 9 1.243e-3 6 NC 6 NC 9 
1ff08 ,.,. ·-'"',,.,.ii}'',: ~;:;){i rrildt ,q:~3'i())t2ii n=t \·:< o?f:,:. '-At ·r /0'09:(-: :•: 5:.!,; :3f4'fa'e;,S: :,;g;-;; :,>lNCY\; 'E'.131. ih\Nt)tB.:'J !fifi-
1109 5 max -.003 1 .8 6 .022 9 1.247e-3 6 NC 6 NC 9 
:fdffo'. '·· ·' ... ::·:; ::.:;;, :,'}j ,'mfrfr £J;,{fo,1fk f':6''.' 'i-,,+:.ov<:: i'-t\· '.X•ioi'.fB~~i! \5? ~3:¼21'i@: ;:.gt ,u,i\'.NG:(f';, :ftlf;;;' fi'.9Nbi;J!;f ;!t51;, 
1111 M112 1 max -.003 1 2.197 6 .022 9 9.224e-4 6 NC 6 NC 9 
1\1':ff-2: /\>"ii;;/;:·:;y-+:_,':,1<h''/ ,ififrh :i;c):&2otr:f/ E'ff; }i /003?:ti <1{ ;;\'ftdoa\!:1.; \i:h' f42'{567'.eJ3: (i9? ;:;:,:fr;J@:.'\;'.'; i~fii ~t:fiNGitli-it i{6'f, 
1113 2 max -.003 1 2.197 6 .017 9 9'244e-4 6 NC 6 NC 9 
1t1W4,'l;ij:JC\''i.'::/Y':::\ :;;{:';":, ;ifij/,r: :,:::'.i2r204if 2ff ( ,;;-: ';(j'(j3". : ':-,1::: . . )~:'066:ri i:5!'. '.!.2;559;f;3: :-xv ::;; :-,Nt;'::_\i;: Zfi} /;.(;9,NC\f!ti i!if, 
1115 3 max -.003 1 2.197 6 .011 9 9.264e-4 6 NC 6 NC · 9 
:t:12:f6 /,'.;:',< :. :_::--::-J·:•;•,, Yi}<, 'mini t:::::~:r202t' LB''. ·.;:/003•;::::: 't;'::: .::(004:i:? ,;\5!, :~2'f571'i:i~s \g;: ;'i;i,fNtr 'ir ~t1'G t,.-:,Nc:r?; :qr:,: 
1117 4 max -.003 1 2.197 6 .006 9 9.284e-4 6 NC 6 NC 9 
1~1aa1 Y':':tt 1<t? /.. ,),,/:1:; 'mini r:,,tt(tt·-;;: )5:: >Xoti'J:' \ >tt :cc f002''::iJ. \ff\ ;z(57-3g3 fg) '§i\Nc•;;;t'. 'tjit ~f..'\Ndfhi/ ri'.EVi' 
1119 5 max -.003 1 2.197 6 O 1 9.304e-4 6 NC 6 NC 1 
#W20: :":\r,;;'t7"/H'V :;,y, r/2,;: fr'i'ifrt :r,-.:22{97;t{ 26'./ ::Jt/o't>3+t: -Lf/ , .. ; ;::\o;/):ti ;,f\ 0.21575e~3 ;o·g;, ,,L::Nbi:C:\'. >~~t it.frNGi!!'.':il ,,{fi 
1121 M113 1 max O 1 3.001 6 0 1 3.519e-4 6 NC 6 NC 1 
ffj'.22 t{t;;,;r,y:,,\;.{;;' •ii';/f !.rnfrf '("';::"80'4';fi/ i/if+i :/J(i003+f ·+fY (·.i;{f()i:i}::'X )1(\ t:Ho21ei3 Jg\ fi,}NC\:'m ;jjj t>J:t,Jbl)tf :1~1\t 
1123 - 2 max O 1 3.001 6 .003 6 3:521e-4 6 NC 6 3186.439 6 
rt(fe"i:l: //;;;.K<::&-1>/t ,:,:::;;ts.; ii'rllnt \)1]B(@i1 '.'.]:m c}=:+,i}btf/2 /1';( <''~;008.V!:t' k;g":J; '\H02tei({ I9'.H :fFlfl\fG/i:J ff<;: 11t184'?86fr ~I!:f~ 
1125 3 max 0 1. 3.001 6 .006 6 3.524e-4 6 NC 6 1591.535 6 
1tinia ""''''"'''7¥°M:'t);:v [HtiT? /rrfinl /;;';t'z:g'gi'f} tf6%f ,:!Z'.'2iodtf:¼:1 j\}f:J ::_?;~m11t~t Jgt ~If02-7~J3' fg0 ?i~NG~'?¥} ;f[:1';;,4 i(ii';592t8}•; fig\t 
1127 4 max O 1 3.001 6 .009 6 3.526e-4 6 NC 6 1059.945 6 
1:lftciit tt.:rrn::,.----••···· • ,,- , \tit 'im i/tl :ttt@,iWt t/5;1 t%~003ts' :wr :J~f.::1'024\t{ i~glf i;1!!028g@ fo:9'1: ?ti1u,r@rgl1 ;c.nt~ ta§arn=sw,r Mf~ 
1129 5 max O 1 3.001 6 .012 6 3.529e-4 6 NC 6 794.182 6 
ittad: :{E.t;;i;)j' fminf (:D'?;,ttfsf.t t:iFi· f/'.J,¥03\W Y•t:( /c,/.;J:'O31:;;Xi f/gi) 1.i;!nd2se'.t3'. ti:tN \W:ifN@W:?f!" ;\J~] li2~l5'!8'1ff;r tf:9~ 
1131 M114 1 max .009 4 .031 9 3.105 6 1.435e-5 6 NC 9 NC 6 
ii!f32: :fi!¼ct?i\:;¥/\.;:; :t:~ti:} '.niinf ,.{'.g)iioiHE(@j :>i1ll YJ~So{2l's ':6'.~ ,:-:-<')bd'4~tJJ :tr:: :;t;,1=75~~ jj;gf; /l,F:N€0tttJ: -16t ir!%°3.NG}3-i'i \fiii".'f 
1133 2 max .02 4 .067 9 3.105 6 1.224e-5 6 1130.282 9 NC 6 
~:r/@11 ....• ,,.,:; ;::.:<%'~ 1minf ?t:'rIZo!&\t;:T;i f+fi.t JF:J02s}i/ t{BJ ;:;_/fb'03f'tift c'.S:.1\/ ~1:J/f54e~ ;{~Lt '3039}754 }1si; :'J';if~J'&'.tt'-4 (;!<1%\ 
1135 3 max .03 4 .102 9 3.105 6 1.013e-5 6 564.579 9 NC 6 
:fF1'86'. ' .. , :\:~::'--,,,,_:;f:1 l!IF'-~i' in'ffn1 i·i'itii!b'i'i<'rtf E1H i::1k~f038'-,\i \6t :;:=JJ0·oa:r-'m '.\~{:\ ~ft1:Saeif4'. ;t(g,jj h'f5'1'5i&lVJ ttr®~ /\'.-].f N'®'ft~tit 11tF( 
1137 4 max .04 4 .138 9 3.105 6 8.013e-6 6 376.086 9 NC 6 
~mra f:i"J;g(iif,:T(/{'?,i'i :'f':f,/UI tmin1 ?CHttP:{t,;tf jf)? :J;::;]ot·1xa:• H3/:: :: · : :,m03F/,; ,;.}f:!;i -H;1:1-If2e.14 (t;g\j iifO@Sija~: 'f6i f{S:f;'N&li'.f)( ;'.:'.;1?0.c 
1139 5 max .051 4 .173 9 3.105 6 5.901e-6 6 281.889 9 NC 6 
:1}f4"" ., :r;\ r:rwx tm'lnt \¼t!t:f:tf£iI t/1J {;\~:t'.i'B5WJ H'B?t \ttoo@rr%l u:r:? -.;:1fog'flii~•4= ,,m::t t,ts&:02at i:6~~ t.:~:J&~;?tft triRi 
1141 M115 1 max 0 1 3.031 6 .065 6 3.163e-4 6 NC 6 NC 6 
!i:':142i ;:t~f?:t;~-if.'A-h1Slt:{, (:\ii:t!:r fm1n1 /D\JW576:;t~ ~!&It /JX-i5CJ3Z/t!, /!:1!'.f \}:l,{&l-tai/if {@)ti ¥'9r356e:t4' JgI~, :;:f'i:{N(i;.f.,fi; :1Ji'.c1 ii¾?N©}fRt et'9fl 
1143 2 max O 1 3.031 6 .067 6 3.16e-4 6 NC 6 3092.388 6 
;f,14:'.4' :;-;,:_.,,,c-::,,;:':·tr:·:-,< .i/(t i'rrii& 0/di6-tJ:;:;:i .kfi:i:' '.~diob'3CH-= /f/ •·=. = :iJfir1e'!) ;fgf ~i',Jl:35:Je:;ii• ,~g:; FRNtfJt~ Yf;/ t-f:.1'1:fsfaa? mt: 
1145 3 max O 1 3.031 6 .07 6 3.156e-4 6 NC 6 1545.973 6 
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Member Sec x linl le v linl le· z linl le x Rot;:lte rr... le 'n\ Uv Ratio le 'n\ Uz Ratio le 
f146 · .·,.· .. : •min· -.671 6 .003 f' . · '..'.'188 : ·~f. -9,349e~4 9-· · Ne·· ,. "'f·: 5821884°· ·· g::: 
1147 4 max 0 1 3.032 6 .073 6 3.153e-4 6 NC 6 1030.516 6 
1'148 ,'. . ...... ·i. • · - ·mln. · .::-:669 ·· : 6 ·· .003c:._. 1 ,-:195: • -. 9:.-. -9:346e.:.4 •9 - Nc · ., f- :,3aaA,7V: ,,9:;, 
1149 5 max O 9 3.032 6 .076 6 3.15e-4 6 NC 6 772.798 6 
11so •>/:'·=: ,:x --., · . .:< mifr ··:\.;55r--,: :Jf ·:--::oos·>: ·;,1 - · ..:.:202< ·-g':· ,.9'.343e·~4 · 9> ·?,·Ne::.:· :: r· ,291'2415'' :;;;g;:: 
1151 M116 1 max -.002 1 2.398 6 .076 6 8.679e-4 6 NC 6 NC 6 
ff52 :.•.:: / :.<Ttti':.\-':·: I.·:,,, min ';~.'.ifgt'f'i:'i ?6t ..::::::-mo21>i :. :1{ i-:, /202/:· · g··, ::~2:39e'::3'i' i.,g;'.,: ::.- ·: Ne· : ;, If;f 'Y)NG?Ji [{gt. . 
1153 2 max · -.002 1 2.398 6 .078 6 8.677e-4 6 NC 6 3958.495 6 
11541;,<,.·r ,,,·•.•·"•',.:;.-' ... ,·':'::.: mfri ~:::'11f6i:F: 'iif' •·'<oo:t:=..:-. ,_,.::p , . .: ~:2CltF< ·• g: ·~2,39e~:3" ,·g; ._.':NC' ,;:: ;,_,'ff: t5:f8)669)i§.I 
1155 3 max -.002 1 2.398 6 .08 6 8.675e-4 6 NC 6 1978.987 6 
:f;c1'56' ifc;::c;;~;!(, :.:, :.<: ::",'.::: 'rrii,Hc :,~:f,966/; :·i6\ ·:~\OQ2'i.i/:' ''1'': ·,•:-':,:243>:::;: :.:gt: ·~2;39~·;:j: ,, g;; c .. \ Ne;;~/., ::l;f6 l7;59i296.~ ;tlg;'jj 
1157 4 max -.002 1 2.398 6 .082 6 8.674e-4 6 NC 6 1319.17 6 
tfBs ii7• ~ ?iii/:,.,, ;; :c.· ·:·•; 'rriirf '·'~1~964'./ r(fi t,;!:oo:t:.: > , r. ;;- ·.:.;2191r; ,:g:,; :· .:i2fs9i'fi3': · _9·;,. t, rNd\~? r:%f: rsoe~.1its,i ~rgr;: 
1159 5 max -.002 1 2.398 6. . :084 6 8.672e-4 6 NC 6 989.274 6 
i1~6(l' /7':';,/,,•>:c:a:"./ ::,,:~:if :mfri' _:::.;ff982'"' ?51,· ::;;;,:002tt: 'f1> :'.c;:(~:::,22,f~i:-; :!g'./ ':;:t389't#'3' 1'9:;; ::>/:Ni:>>': i.:t\ ;;3:zgf6'ii'.6TU,9/r,; 
1161 M117 1 max -.003 -1- 1.246 6 .084 6 1.231e-3 6 NC 6 NC 6 
1h62 /W:i:::!?Y///,;) /?(~::·· :min'' :,ti:837:> ::Z6i!. i:f\W~ot\~~;, ,J;f;,; '.}{f22i!A:i )Jh '~:ta25e,':;3: ,:=;g:f fY::r~f©-'f'.'t ·/jit. ~WZN©f!ht !-@Bi 
1163 2 max -.003 1 1.246 6 .085 6 1.231 e-3 6 NC 6 7885.55 6 
1ff6.~ rt;1::,'; :?Ui,}f:St; i§'\t!' ::mfrf' F"::t8351h ilft~ 7t/ft};7[~iv~ }ffi} ::'/tti'~ttf;N #F I3}325"e:3 i{'g[f }:?ij'~.fc:i'./I ft It :§:1B'lt951H ,Yjgf 
1165 3 max -.003 1 1.246 6 .086 6 1.231e-3 6 NC 6 3942.16 6 
:tt66 ,,,if.i!,c, ... •::; .. :://.= ., .. n; 'rri'fn~ ·rt;~::f:8@3\i i:1'1:f~ +:;,E(o:::?J:/ ,..:f:: ii'='f23':i:,:,"' :;g'i •i3l325e::<l ;;,,9:.• V+Nc:f\•_.\ 'Ht! rfs83t&76 lf9t'.i: 
1167 4 max -.003 1 1.246 6 :087 6 1.231e-3 6 NC 6 2627.749 6 
li1'ea: 1)1,Ui ;;}\'>\:;;;:: ,0'fs; mih' /)t2fa3:;;j ,Ji:P ri;i':::'.f(j'\:=:r:g !dJ? }?%232/t/ :qt; ~3/324g3 :,)g·:c :.(;\(it{JG}/!} ;'i';J}] 'iXo'sslaB!.; 19!.\' 
1169 . 5 max -.003 1 1.246 6 .088 6 1.231e-3 6 NC 6 1970.58 6 
rlWto :?:;;?:J\1cY.P<:> :t?'fr:r; 1rmrr ,;;.;:12!@a':t ?st ttrtcrt+fr :=:1:1/ ·.:;;.:;;?235::!.:; <g':· :;3i3'2We~3: J§ti t::;icNe';/ij :oia:er ';i§:tfa'5iii1 :ig\ 
1171 M118 · · 1 max -.003 1 .05 9 .088 6 1.327e-3 6 NC 9 9379.117 6 
1:lzz: iJiX.:?i.=i',i/'.'.i/,'i\!:?i/i!ft',i•t Hnini \,J3ib8lcfst i6'!' i>~J11o/.4'/X 'r6t ::,;:~[235:{t Jg\\ :l3{535~J3: Fg(~ )/j (\J(}';i;)';'. (,:5@ '2'6041"794 c'.;'gf 
1173 2 max -.003 1 .049 9 .088 6 1.327e-3 6 NC 9 NC 6 
!frf,'t:if :tt,;;;,,!:, :/WY-: ;!g)/ /miff {:;3;6att?t :f6':!t .':t;".'.'J;Jii,~t;::ti; :: 6t ?'-:ti:234::'U :tg/ ;.3't535~~3' /g) Z:-Y;,ji;JC/\;:.\ t6tl ;3413'!3',1'4\ ?igfi; 
1175 3 max -.003 1 .049 9 .088 6 1.327e-3 6 NC 9 NC 6 
Witil€>: ;U: ,;,,: .::;;:.,:,:;:::, \(:t/; imfrF :.::C?l3'!'0a2t~ h6f ::j\l'fifi4!8' ?i3i? :;t;_;iQ3ff'),:c i;;g:\ ;:t535e~a: :\ff:: :')/iN(}iis::( m:rt :52'.fot2t:¥ mf/i 
1177 4 max -.003 1 .049 9 .088 6 1.327e-3 6 NC 9 NC 6 
:ffi78 :;i:fif')}:yi:C';';,:•;: //ti';'.;. fmiit }?l3r07'9i1 'if.6't) ?t<~1ti-:.f./':; f,Jf-'i /(gf:23atkil.•Xeil1 J3f535eU:'§ i9'H E/~:N@iill',/ 1':[5,J ~nitNG'.?·\': fg§( 
1179 5 max · -.003 1 .049 9 .087 6 1.327e-3 6 NC 9 NC 6 
1:lso ,2:},;'>K,{:;!;!fN:'.;i."'~ i:-l'}J/~ Ynlrit ,i;\3:ot1f:J 'tf6'i} tffi:;,hit:3\;;9. ,k6? f}:i:\'::2321/} 'i['g,Y c:3!§35el-3' :x~r,; ~~}'~'N@°R'fi:f Mt §ffiNGh}\,: ;v;g]c, 
1181 M119 1 max -.002 1 -.002 1 .087 6 1.134e-3 6 NC 1 1433.495 6 
:fii'ait iff,f;;{ft;;J:",::Jt/4;: 'L',)'i, tmiil fi~2f6€iMt Iii3'1 ;=t;~;f5t2);; ;r5i <:::J1:2r&tii:\'it li9>:i ~2@t5'ela: s@t f:I:~Nict.i:'./ \:f6i} :(s~'.3Y5'sI.;;; '!.'.'!:fl 
1183 2 max -.002 1 -.002 1 - .086 6 1.134e-3 6 · NC 1 1911.339 6 
1ttaiit .. _.. "'"· .~ I!tMtt, irifi,M '2;(2f€ii3l{g 1t5it t'.fijtiJ5s~£1 f&1.1 'lt;t-022at;;t 0Jtf tzmts~rs if9r:! Hi'.?fN®t@1 ~it=H1 M.aa!!i11iZ°5t ;;;~ 

. 1185 3 max -.002 1 -.002 1- .085 6 1.134e-3 6 NC 1 2867.017 6 
;itH3'6' rttiutrr ,,,.,,,,,t irn1Ht ttt}g559l~ ~ttfol trt:t'iif?552fg J1fH &rN\tr224\£1f,i, Wtif,:! ;J21§j;l,e~31 :fgi /;i'1N@f~~i1 f5f,; ft02'7l{t6if J@'} 
1187 4 max -.002 1 -.002 1 .083 6 1.134e-3 6 NC 1 5734.042 6 
1(1'88 '"'• •-•·• ~;:;,;: if!)/' iffilR~ t;,i2f657@ ~6",'f ~½:1J552fft ~';61!/l \:{\;.¥2ffg{Ft ?@;,; P:Z5§.7f5e~fl }:.~Hi ;Ht1N@~'¼'li \%:6t:: i2tl'5ID33i m9? 
1189 5 max -.002 '1 -.002 1 ~082 6 1.134e-3 6 NC 1 NC 6 
1),-j'g(j: · ,,_ HMM] j\,fn¼ {::~r86545c'i ;/H§j :~1~1:li5&1il'~l W6ifi t;l:;@f5i~t h§;j; ~~9'lffel4B' i(gj{ '#;l:!~J'lwTit111 tiiB'M h;1;'H'{f@im:t: 2fa'FJ 
1191 M120 1 max -.004 1 0 1 .022 9 1.267e-3 6 NC 1 NC 9 
,111'92 ~i;{fi}fpgfr'f!fif-fi'.;j f;,\)'.fo rmiil'! ff;':':/:i3fi·l25?;;; ~{61'.1 ?Jt;,\fotf6W12 iw.H irf!¾:~diltIIW !{61i! ;f:'l3¥'A."9ifi3f JJ9\t '.t1tr{J@..-ift}0 ~14g Vt.mf.-Ogft?lE ::1f6?i 
1193 2 max -.004 1 0 1 .024 9 1.267e-3 6 NC 1 NC 9 
zrnti~ ... , ,,:';,,!rn IS:t~it•; Imlnt il!i'@s"l25:m: t6Jl :g=:s'ti1:f6iilcf '~Wii ;1t';¼:t0'fft;1@'J6~1 ?,;3f49'el3'? '.?9h' WfJ(\j'g;;~t1 k4tJ :::-iri1iif@;f:,J; ;~5/)1 
1195 3 max -.004 1 O 1 .026 9 1.267e-3 6 NC 1 NC 9 
1it§fi •·:H-:.fi'ifi, t'i,r;1;1'i,:.1mitl~ :;ffia111~2&'.'i: 1?Bi111!'tz~oot.ift1 t~-iU1 :wt~ifstairit '§6i1 ;1~iJl¥9~~al 'I19):; :0t;lfN®~i'.4Jt fr/4;;:1 ,:AHN0tti:) :t6Ea 
1197 4 max -.004 1 0 1 .028 9 1.267e-3 6 NC 1 NC 9 
1lf©8' "" ,JiEH! li'.ti}i: !tnln'( ft1~3f~12'1,f; &f6~ @)toea~m; mt=J:1 f#.i';td;f,1?1Jf{ mtt1 iG3timEi~3\~ -;[g):t tdHfi.i©!:;'.>1.0 z}~jj t/f4N&IT1~i} ~iM' 
1199 5 max -.004 1 0 1 .03 9 1.267e-3 6 NC 1 NC 9 
1260' · · !mfff: :@t3~J25=;;1; :;;,ft ,~t\0/o'oo'.i}/ ff'A{t/ :fit¥ifd'flt'@'\ H/Kf rJ:Ja1iHfei@I •}gsJ! Hfftt!J~H:~t 'JID~ f ~\fllN@'fU1 tt61fi 
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MP.mbP.r Sec Axiallksil le v ~hearfksil le z Shfilld!g;il le v-Toolksil le v-Botnt<>il le :>-Tnp[ksil Ir. 7-Bntfk<>il · 1c 
1 M1 1 max .388 7 -.092 1 .085 6 -.245 1 1.628 6 .231 6 .042 9 

'-2/ :::,•::·:: min .024 1 :.:?6>·: 8. ·_ ::.,034''. g· :.n'i2a:··o·-'.245' f·-·.042 9' .::.;23-t,/6· 
3 2 max .388 7 -.093 1 .085 6 - 291. 1 1.745 3 .274 6 .059 9 

'./;j;i';.c'J";\''·_·,.::. · .·· mtri" -·.,_02,f-. 1·-.: ,·::-26.f-':: a'. -. .<_(j3ff'. - g' ·::.t:745' <3>.-·'~29f. 1 <:059: _g:: :··.::.:2t~fJ(f 
5 · 3 max .389 7 -.094 1 .086 6 -.338 1 1.876 8 .317 6 .077 9 

i}&''.:H j~5;:;.:;::.'::';, y::: <- ,. min \·::.\02~f:{:.-. '1:: ?/, ~·:2621>=\ ,.a: i/i/035i-,_,., -9' -~-H116\ if •\-33Bi:.• l:: ::.;_ott,:; ·9:- -;.'?3'.ftffi. 'a~ 
7 4 max .389 7 -.095 1 .087 6 -.386 1 2.008 8 .361 6 · .095 9 

'?;aYfi ::?//-'./c:/:' /' '. ':· · · .. · min / ?6:t4:::,/ '.f. ·., -::'_;·,2ti3\· > .·. ·a·· f;.c::<o3·a.:: . · . . g: ::_·::.2:;<008:-' ·a : ,. :·385'-:, 1 >--.095-·- -g· }:::(36:f.'!H 'Ef 
9 5 max .389 7 -.096 1 .087 6 -.434 1 2.14 8 .404 6 .113 9 

'i:i"o},: =j;<=?\,:'/il=. -'.:Y•/. , min c::/\024t·~' J: \'·-',=:i~~2a4f,, ~, g: -\=Y~;o3a:t:> g: ,'.,_;:;t-t<it '8' ;:,:434,;:, ~1. >.:.:n:f,, ,if ;,,_;.:-:4o;¥!t 'a? 
11 M2 1 max .392 7 .2 7 .087 6 -.434 1 2.14 8 .534 6 .007 1 

:::::r:tJ ;I??i·=D?> :( :' :_;:? :_, · ' min ?:' jJ45(/. :,f ;,,r- l/ds(f;;f:_:; ;J; :1st: ifo3ff{i'. · 9~ j}~2:.t4/': 3'. ',,:i434< '.-fi Y:.J)O?,~} )iF :-,~f53'4'iifl 'ff 
13 2 max · .392 7 :2 7 .088 6 -.464 1 2.0~8 8 .578 6 · .007 1 

·J1'4B ~/1/\fr?;':;;;; ;,.;c,,-:_:q.,,, mlh !ft11.i146''=t :1\ ,'0rt','to'it:?£>" ;:f \//~ro':ft;:'s?': 9-; ,J2'.0Mf :g: ?, :464'.," ':t:, )'.:.::007t' i:1:i -,,.:i?srt:a'#t '.(f 
15 3 max .393 7 .2 7 .088 6 -.494 1 2.056 8 .622 6 .007 1 

'i>f6il "''"'"" "'· ;,,,;,,_, '/)t~:H, rriin 'L:i'.046}/:. :'f: ,;,·:"..'!:Jiti'a'1i:f\f\/ J( :::".-//:/b3T~f:-; ;gi c:/~it056i,r, ,3: ;:t'49al\; 4\ $.·;;:Jooif.,;.~ if! l·k.;;{62·2~ :6i 
17 4 max .393 7 199 7 .089 6 . -.525 1 2.015 8 .666 6 .008 1 

{h8fi f1)~,:,:i}pm,,:? r;A¢';;'.)',, min {i/{d~6'::/.:i_ :it\ fi':f'::~%if&1Y(f';' if /''&~-:!!;033"-~"t :g; ?t:8015;:t: :3': 'tf:'525--'\ Fj.'.i :'.f?oMt JH T~166'6t\li 'tt 
19 5 max .394 7 .199 7 .089 6 -.556 1 1.974 8 .711 6 .008 1 

t2irt' ,,, · ,, ,,_,,,,,;);](:,. ITii'n ;,::\o,f1J;/:, ;f i(,i/i,'ij::f521Y>? if I i'YFJ:038t\\ · ·g, /i.'1{97¥f 8~ :',:i;556'V ff, \;/Oda:) }1':; t)}t.;111?%1 :lf 
21 M3 1 max .292 7 .566 7 .089 6 -.556 1 1.974 8 .673 6 .011 1 

t:;@) s:f/,:-f~f.g:,;;:;;:; 1'2<:/': mirr :;::f-1056:'? =,1/ '>;:,<z;o01i;:;;f;c- \fr x:;·\:foaa-Y,•::':, g; ,'£f974;; lf /(5551.', 11\ ,<JFtijI; i1~ Ji~'&'i,:fi~ :if 
23 2 max .292 7 .567 7 .09 6 -.559 1 1.769 8 .718 6 .011 1 

t2.w1::' ""'" <:L ,, .'.'' ,p;;,.;'· mih '-t,:?{057'/':Y J; :;:,:;::.,~{b'titD(f' ij/ lf>f.'(039(:::( :9l ;;:;_:ijft-759,'i !if 1Jy559i~ i-j) \\if{j;fl\\i i/W ?'.~fii-1ta·~ i(f 
25 3 max .293 7 .567 7 .09 6 -.563 1 1.565 8 .764 6 .012 · 1 

'j:!"(i?i ?'lt'fj}\i?:t '!E';'j(,., min /;_iJj57fL }1:' d(i'/0O8\[\f c;f; j,\:$.';.!039>,:t ;g: );;;,tf5'65X\ ig" Ff563':',, Ji; A~!0f2g if! H\0}7,64?%: tff 
27 4 max .293 7 .567 7 .091 6 -.567 1 1.36 8 .809 6 · .012 1 

?f.28!<: 1tbf~<tt/i ;',.:,.,::,;/"::, mirl tft'.o5s'./,• ',f i,,;·':)£6oa:ti/, 't~ ::¥/4-fo'.l1tti::: g"t t::t~f(35ts ir tt557J,, Ji' \?01:Jg\ ;-J< t~i1'809itt: tit 
29 5 max .294 7 .567 7 ,091 6 -.509 7 1.157 8 .855 6 .012 1 

;-30\: "~it{,j!-\-'t\:: J,,,+\:> m,n f=?-ioi:iBtf. 41; ,x;:.:r,<oo'BW!)r? if; :,y/\:'io4Jtec:.;-. At /¥1.;;:r5;f" :ir ':<so9? ii/ ,:'.'./6f2ii:i '.1t •tiias5itf:i 'tf 
31 M4 1 max .183 8 -.05 1 .355 8 1.157 8 -.509 7 .013 1 .76 6 

,:;;32::t: t/:1,t~:t;\\:) s/:·f:iW/ min ,;-;:;::;:{0a2~?::· ;,:,? i:i::::/;1;Jt1tft:U't ,3I ;iii;:,Ht:o08??f? :1:1 ::+tsogv:;: 1-, }.;.:t,f57f :a,, ;:;;.,;;.·/o/6rtM Jt it~1'<'>:f31,[ ~t 
33 2 max .187 8 -.05 1 .351 8 .391 1 1.688 6 .637 9 .015 1 

%j}J\i If . __ , I /;\rVt-'c; min :1et:o,i1fb J), :;;;}c,,:.}7f2tihJ ilf ~'?1.\11::;bbB'-i?P ffi W?l\"688Ii- :a, i?::.qgg':j:y w; '!l~{O'.f5fl1 :~t ::ft~[637f:t :~ 
35 3 max .191 8 -.05 1 · .347 8 .21 1 3.951 3 1.766 4 .043 1 

p\3~J; ;.e--,,,t, ''',C\s,, .,::· .J;c;;::' min ?!~~;otAit1 I \i{{'.:sf7os1i:;\:0 18.t lii:f']~£06'8'ik+ ;dt \.;3{95;1/ 'i· ?t:::~·2t:{;, w, t/d43f htl f\W;i,iMfl t4t 
37 4 max .089 8 -.028 1 .331 4 1.4 9 -.234 1 3.277 9 .08 1 

!!t3'BW ,., ;t',~/1,,ri;,; irHii ;0~,;~:io26'ilin hr ~:ii'ti'¥~'§1;1'5/it\Stt i81 ?ikf~M&fa!Ji,, {f? if;/tt3:,ft~ \fi ?,i1f!it'.,J 'gt 0/:toatr.~ tit? ~ii]3',t.:'ifit~f: :it 
39 · 5 max .093 8 -.028 1 .327 · 4: 1.035 9 -.133 1· 4.404 9 .11 1 

:Ii}J@m ,,_,,.;, ,;:o,j',;\ rrHH il;'f02-2~? ff:' :iS\X;ili:!1M;n:::t~\?: 18! :;'ii;N;;Jd0ItWE 1,1¥ JJN'.;113%, {I\ ?2:ljj35\ :gj S:ifil:fkffr;:1 :~1~ j/J4t40t.!i? tg) 
41 M5 1 max .133 8 .22 6 ,072 9 6.511 9 .165 1 .029 1 .572 9 

'ic"':.'4ittr ffi:itftM1s1 · ,. min t',:~r02sz@!::1f ?>H,tuio1a1r&A1 s1t tJ/1~tis2itm ',61 r:%'HM'?; ff'- ',Ats~;;rr :g~ i.t&:t2i ii:>': t1i:it02!:J¥~ ffa 
43 2 max .134 8 .219 6 .071 9 6.523 9 .16 1 .029 1 .569 7 

W'4@11 ~,:;)itttM}~ M"!\f!tW'. mln ,f'.-ltl.f024(f) ';ti 3c:;:;,::;,;!(jj3;]G'~}:\ t1't ffifJ:f082)\Wif if Wft\16\i'? ;f /'!:6!523!': lit ;/f569:i}i f7;': /}jf(o29f\'; ~1{ 
45 3 max .134 8 .219 6 .071 9 6.535 9 .156 1 .029 1 .57 7 

;}:45;#. -~ min ::s ;)::a~:@t.;; :;o ?:!r)J{o='la:¥:Vi J,i I1tt;ffotn~t:1l 1BE it~iwsg;~f :f t-=&!ss·&r tH ,i.'J'::11&t?J 'iii ir.:.-to29,s1 tff 
47 4 max .134 8 .218 6 .07 9 6.548 9 .151 1 .028 1 .571 7 

gi4~;;; ''" rriln /'.')t028It!/ ;j~ .fiJ\:Vi:o:r2tlfi~')ic :if {Dt:~f0"8Jf,.1?f. {6~ '.f~AJfsi'I{\ .J: \:~6[548}: :g: ;~;(57.:i!\;j ~t? tji[@2Bf~ ~1\ 
49 5 max .135 8 .217 6 .069 9 6.561 9 .146 1 .028 1 .571 7 

&'501P ¥;;i,=t;-¥'>,~"rk0r,, ,_,_,, mfr'i ,;;:,;~fif@t,M {1:! '.:i;gr{;;O'f,2;X1'1~~": {ti ~W6¾1b8:'z~,i;,£ :a' i~:::;W1}f5% ;1~ {!~6('5i3£; :g) ~ti;;is't.Wti! ;;i;i1 ts~1!'02ahg 11~ 
51 M6 1 max .171 8 .054 6 .069 9 6.561 9 .146 1 .022 1 .499 9 

1i5~ff j,1nti~¾1@r::: 1.€lrttiJ;H!J min tt:.;,fmife:-i~ ;1.I 1J%),D;otsJti/" Jit r:w:.<~oa?Js,,;t:;, ;5t tt~~t1'1t6fit Vit rnf5e~r1, :gt t~Jfg'§t ;g;: tr}Jfott2.?1 tH 
53 2 max .171 8 .053 6 .069 9 6.532 9 .134 1 .022 1 .493 7 

:H,iif '""'''" f.tr~ m,n tt~te:rnr6?it 11> tr::)/.:to'.791:'itc:!J :g\ 0,1t@fo19',@I) :'6I 1}iiIMt4f'. ,t 'Jetsj2f ig~ Jt1t49'a:j'; iN 2:tWt0~21:;: 1t1 
55 3 max .171 8 .052 6 .068 9 6.521 8 .123 1 .022 1 .493 7 

1115°mt,, " ,"."' -·::~: min ?<¾i"o"1'6?0 ~1:- :;,:urz?otg~/tt1: :gt ,:;\tfotgf:t;: :6t P:fA't1;2:tr •dt ;~&is2t;; ·8; itif:493\~ fti 11t:;;"t022t~ :ff, 
57 4 max .172 8 .05 6 .068 9 6.54 8 .111 1 .022 1 .493 7 

S°5Efi;, ~i;~.c,:;:_;c-,}'{:c,,H\::ii?0f1f Afln :?~'.dif5\/ }fr ::,i<<::.:0:tg,i\iL g; "r~KJfbi1fii:fr'H tf, crDitf1'-if1ft ff, 'i/:•i6f54'\:; ht' 'i'Jf493)' \7} ,;;i:lQ22b w, 
RISA-3D Version 5.0d [C:\RISA5\untitled.r3d] Page 54 

AS-207 



· Attachment 4 
DMJMH&N 

_•· ::i{J>P-24544 REV Id : : 
. ' . . . . . 

. . . . 

Calculation #145579-B-CA-023 Rev 1 
·. ·• • ()BVS OG.TS Bypass 

Envelope Member Section Stresses (Continued) 

Pag,e 55 of 94 

Member Sec Axialfksil le v Shearfksil le z Shearrksil le ~::Ismlksil le v-Botfksil le z-Tonfksil le z-Botrksil le 
59 5 max .172 8 .049 6 .067 9 · 6.557 8 .1 1 .021 1 .492 7 

·: 60\' :.;:,c;.c/t'.. , ... ,.:' .. '.' min 'i ;::015':: · ·f -;::;:;:::"<oa:, ··: :_. 9· ·:··• ,J.o=nf :C~- > a:;1 ··· :1 ·-6:55T S:·. --A9:f, 7; .. ..:.,021:I ::v 
61 M7 1 max .161 8 .041 1 .067 9 6.557 8 .1 1 .17 16 .308 9 

,-52<1.:~,--=:·:,,:;;.,· ., - ,, .. ·,:min• <,oosL 1·1 >· d74',,-;'-,'. g .-,'.';;;_01a•·--· · 6 ·.:. .:.-r .. r -6.557 a~·.--.3oa: .9 :<t,t::cf.- 5; 
63 2 max .161 8 .04 1 .067 9 6.509 8 .085 1 .141 6 .284 9 

'.'.64:'t :0£,.r'-'i-Ji~: ,· •';:_ :_,=i. min ••:,<-:005\3: Ac. ,::,::?,~\1i7A,.-,_;;:.'; :9'- ,--:::'.S'!::01-'r .. : .. , '.5: :ii.oRs•:: r :''-6 soi::i a' :.:::2a·¥ g·_ ·::::),;a:;•rtr '&. 
65 3 max .16 8 .039 1 .066 9 .6.46 8 .071 1 134 8 .281 7 

rslM [jE,'.,,i,,,:;:,!.;::/ ,::- :J,: .~r rMn ::.t?oMrt j;. ?i''-:,,;,::tf15Jiit: 19. ;',>//on~>r· B' ;;.~:ou,:, .f .;'.:.:.aA~v, 81~ ; ::::2sJ> -1:1 <~A3lf.,r at 
67 4 max .16 8 .037 1 .066 9 6.411 8 .057 1 .129 8 .28 7 

'iB'ttP·,,c,.,., :• ,·r,r., ;:,::/ .. ' { iiiin ··:,,·.;;:oo5<t :fJ,/, ·::-<f:tB><i: g:, :;'P:eiiot1:>,·,.-.;, e ,:;-;-_:::osr:: ,f ·:-6A'1~f:, -a, ,'-';.::2a\', 7:· t\:i11gt;~: ;tf 
69 5 max .16 8 .036 1 .065 9 6.361 8 .043 1 .124 8 .278 7 

~tOii: '.~{{!J;i/E'i/l' \ff+J:r:,~~1;:;;;fh ('f:fo65>:i i'.:f ?\)~~1&%i;o:,z:: ;§i f\/:;l'!():itt>:, ·6;. '\:'-~'l:i4:Yt '1". /iff36M :at ({~'ia'tt /it ?4012wft ;& 
71 M8 1 max .137 6 .038 1 .065 9 6.361 8 .043 1 .213 8 .14 7 

t,t:~h, t?,A:q~·rf':'• 1/,/,;:>27;_, min °/f.:'fotr .. '\ if ~t?:=:~:2,fat<? ,a, <.i\''¥:ot1rr"/ •'ft ?ffcY43'.? :1,: ;;;:'o'f36'tt a[· :::t2N4ifi '1/ t';':iM:rtt0 ,at 
73 2 max .137 6 .037 1 .065 9 6.284 8 .03 1 . . 208 8 .139 7 

:)t,4:.J:?,i,/:·P?.0:: i f ·,;:;;;c>> 1mifi '::.:t,fo:V,/ ]; .,;u:.·.:'1./2:f4X:r, '~f• Yif.?::-015/::') Jf i:f/~:os:;.) 1i .:::5\'284? 'ai f!:id'39.t 11: Lt~20a[ti •a: 
75 3 max .137 6 .036 1 .064 9 6.208 8 .017 1 .202 8 .138 7 

176%, J\'.,f;/;\:tf/;;1:; ;:y,,,?t!Ji min (>ff:io~·g:> }ff ·:\!W::¢".,~1'/:trtt:; IB'i 2ti~};t[O'l5/?t ~6f 'il~io'.'ii~i At: /:.6:20i:t /ff\ t::;1~fi'ili //(;. :·,::JY202r{'. :Si 
77 4 max .136 6 .035 1 .064 9 6.13 8 .004 1 .197 8 .136 7 

\186'· ,·,·: , ,, ,,A:\=hmfn ',/.\\\i(j'(i;}\~i Ht r?>tf2'.fi/::PX ,If ';{:.:;,:'?{07:~/;f':': '.'{f ,:;;:;'t004?. '.f. ,'ii6?1:af 3:: ~k~\;136,i :t: t':';;Afit~f 'if 
79 5 max .136 6 .034 1 .063 9 6.053 8 -.008 1 .191 8 .134 7 

'.i:a0@t1;.;;:,,:;t}j ,, 1rrffn 'i:-t::cJifJ\x~ t·fr li7kt(z1ait;:x :tf J}';f~1oi¥,tt.: :·Et /tooai/, :;1:·; ,tBto'ss} :a':• ,\:::,:fswt ,t;; ~;5~ff9jt,rtr if 
81 M9 1 max .136 8 .034 1 .063 9 6.053 8 -.008 1 .191 8 .134 7 mrzt;;; :?I:J~tHt'HttH ,.,, :.,,1.::1?r= miA tiltotr:t ft} g;~v-:0:21at\.t ,a~ Y\i;;to'i,i:Jii m i:Woos/1 dt .t6t0s3\: 'a:-; r,;Hi3'4I~ it.: f~Jfgrt* ai 
83 ? max .135 8 .03 1 .061 9 5.844 8 -.039 1 .175 8 .128 7 

iJ34JJ J;;.i/ttt".t?~ r:,:Jttn~ min :;t}i~:m:titif iitt, Ii:+\:if221'.•1;,;;f rrr ;:;;;.;r:,ifb't,2&f\': jf ·:,,'Io391t ~r ;s~sts4'4\; ,a:; I~tr2s?J. tt: i;N{Iio/:§t~ ri:f 
85 3 max .135 8 .027 1 .06 9 5.632 8 -.066 1 .168 3 .131 2 

{8'61? f;Ji :,;;., ,,;,•.,: ' ,, '/1 rfffri :;:;n,cto\i::J :;:r; ,;;\;'.f;'?l';2:\i'4fU:w ::3{ :ill'!dgJftf\trr if :J,,:006 '? f )~5(632:" ,:3:; '.Gf:fl:'tfi':'; 2 f::::::;hi3&t) 3' 
87 4 max .134 8 .024 1 .058 9 5.417 8 -.091 1 .192 3 .165 . 2 

::{t@f f[i;;fr:tt'f>,1{\\::,,:,:, 'min~;; :"Hi:Y::}: dt 1/,!:(;,;\i!J221'.E};;'i!~; ·a, ''.\/tfo@iYi\ }t A'!fjg'.1',f\ =:t J.!.5\4',ti;: ::3:: i!,<::t55J '.i %\}t§:2:'$: 's\f 
89 5 max .133 8 .021 1 .057 9 5.199 8 -.112 1 .214 3 .197 2 

?'go:) :i1tht?t::ifI) r,u;,·,;:;,fi'.f min ii/tto:1·};/j )1\ \:\~,i:412'3':';;'.=At tBi i,/'fjj57,<:,;: 6\ '>1Jl\12(/ \l \::5a99;; ;'ff <~'.,:fgJ'r.f' ':2i 1'.D0.1aAt1 ~t 
91 M10 1 max .11 6 .073 4 .067 3 -.659 1 3.418 9 1:245 9 1.558 6 

;,@zt &J:;Ntr:@1c.f ,;,,.,, ·-"·'"':.'' m,l'i ti:;;;yo1:t::r\' t1J .kt'.liltov:'fiY/'f '21 ;;:t::.f~t:f&f:t,::,; it -/~311tt1a:,i '.g; ({65§tc., ;1:.: {::f'.11t55a:; :s: t~;•tt24!if1 ;g, 
93 2 max .106 6 .055 4 .05 3 -.263 1 3.022 9 1.443 9 1.756 6 

?l94lt :, , c, ;:) m,n t/,ifffo\;f,;j: :i:1:f 'i]'i;'];({0550f~j\i{ ;;z~ :f?i.fJ(05f:0i't} :.2} ?¥:to22t, 'i:l fl2'6iF) }ff ?ifW56l1 !€f ©~1J4'4'3_lj) [gj 
95 3 max .101 6 .036 4 .033 3 .02 · 1 2.74 9 1.584 9 1.897 · 6 

:r~m}t ., "" · ?}t:l:'Ktt<\t mm f~1~II0~\4{t:\; 111 ;,Jtii:1103'£:fl&'.tfiII i0: }Jtt4I013.J}}f; lf; ;;?J2'.}1JW{ JJ'; }\t,':02;-c;;' At. \t':;t11J:{g,7.3 Jt c,ffr!il'5E3'4't! l9i 
97 , 4 max .097 6 .018 4 .017 3 .189 1 2.57 9 1.669 9 1.982 6 

l"gatt mffi tttt;,rowtrht I11 I;;;-:r::;i~oifaW,\Vi; r2i ~~9i~'@j'ffr't.¥.ItW r21 '.foitii5iG §'; 1~1r1isgf:i•:1 w; ~4'ri;;gs2J :ai ,lt1;ffi59{1 rw 
99 5 max .092 7 0 1 0 1 .246 1 2.514 9 1.697 9 2.01 6 

gfbllt 'i '!i~ft?iJ!f:}'~ tnit'i '!f/fr;1fo~t:::f:ri/ 11/ ;g;:;t/#0fb'fWit@1 iltt rr,S'il'illlot:Jtirt1i i:F tr1i2'15ii¼t :tt 7t\246% :;1 \: +l:?.2m;f':t1 (6~ tl~11f59if!i ,tr, 
101 M11 1 max .075 6 .004 7 .004 3 .204 1 2.555 9 1.676 9 1.989 6 

/:f021 i2.:lYf:f:£/t;; ;:,g;,;1 min ltf\::J(j'f_M?f,j W '.i,;>::~:;i!ito:oiiHd'it~i Jf; rtr#W'GO'A,ff.!i;'. :0, tt¥-2\f5'55f '.g,, ?t2b}iJ.ft l1t ;t~!t:Ji!3'89) 16! tf.11f !37'611 ;gt 
103 2 max .074 6 .003 7 .003 3 .205 1 2.554 9 1.677 9 1.99 6 

::Jo-Wi :mrrt:Jfti& M,n tiI\toss1t¥2 ;t-Jt! ;J.it:l:ci!li:i&3rn?,'t2 :i:i1 :frJ:t~;o'o'tt~1tt Yet 11:i2JJ5'54!} ;9; i;,~2·6'5it t1i ;:;tff{ggl\J. ·:6', ~t41rt6¾¾1 @ 
105 3 max .074 6 .002 7 .002 3 .206 1 2.553 9 1.677 9 1.99 6 

t"i'a6i ':!La nHifi JfiJifQffi@?t t,U ;:1:~\%~0'02f'i'Jt{ i61 @!i1t:;f002:.Jtt ,2t l'1~2~55-3l\'; if &¥I2iJ€ifi:i 't;fr 11~]1;99:f; Jt ))'irn'67~{ @ 
107 4 max .074 6 .001 7 0 3 .207 1 2.553 9 1.678 9 1.991 6 

\iff<lisi H51W-1£\[ rrfin itt,i1io~13!:3 tM ~:@zm0'0:f1t{11: Jt \1l1ltiottiif.tJ J21 tt2f553J; :~r: iJJ:2a1it, ,;R :rt1Jggftt :ij;, if!'~1:razBl'.s lf' 
109 5 max .074 7 0 1 0 1 .207 1 2.552 9 1.678 9 1.991 6 

,+-·Mro~ 1l?;#;{f~t'l!t~;;rif., 'ir#ni'i¾JtJ;'.'ii min ~i=:-'~,;fiorii~1r.i z-1£' ,i,~Ji111it,~mt::Tui/6';t ~n ~:;,:\~i,~fum~tif.'/4~5,,: :;i:, :::,;,2tss2:~: :9' j}:;j°20'?!~~ :1:r: .,:ff:f~gg,1~ :m :,t;;,1,i5:,z:~ i9'i 
111 M12 1 max .226 9 .108 6 .343 9 -.141 1 1.297 6 6.386 6 5.015 9 

~Jf1~• ;l';~Cis,t:;9.Y:t <1:fJ:iC~gi~ mWi e~r-:~Ot1fhr '6~ ~X~,f!!o:,Wi~,s;:,g,hi ~1:, ::y,c,'Z?:453'1%;,· c5} :i$l¥29lf:!l; :'tf }}'1'4.~:C,:'i W: 1q5~ij'jf5'' ,g~ 116!386~~ :5~ 
113 2 max .229 9 .093 6 .336 9 -.006 1 .795 6 4.136 6 3.313 9 

tlf$\ Jt.[fa;'flrttmr iC,•.<<.n;:-,;'., min ?f'.:d08'rtN, :6:: f:i\llll.\~(l'it1.t%fillt {1J t_i_;,fji,fi'44"5f~igt J§: g'.ftJ79§:f[s,: !if H1ib(f~iZB i1~ l:iffa'n{3j\ Jg;; 1;,;[4,!116//; i6\ 
115 3 max .233 9 .078 6 .329 9 .056 1 .367 6 1.924 6 1.648 9 

,t1Wtili "1''._,,;r,,;.:;i;,~",J P:JI.c;t-;f;< mri1 '7?,2=t0ae/t: :5r ti·N\r::o:cl5'irr,;,;,'r w fr/tMaelfdt:;; •5; •fo;;,taa:7im ((f >t:os'a~:r tt1 ,:2::1ite'wat :g:; t~tJ924t;; '5~ 
117 4 max .237 9 .063 6 .321 9 .043 1 .017 8 .065 7 .338 8 
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Member Sec AYialfksil le v Shearlksil le z Shearlksil le v-Ton"'sil le v-Botlksil Ir. z-Tonfksi le z-Botfksil Je 
·1·1a:: :.:···· min· -.089'' 6 · · -.01 ·' 1' ···=: '..A31 6 · -011" g: -.043: :1 . -:338'. 8· · ..:.065' .t 
119 5 max .24 9 .049 6 .314 9 .268 6 .043 1 1.57 9 2.39 6 

'·1-2d';t•:= . .-: ··.'.: :-.. ·. min' -.093·=: 6. -.ow::· 1. ·.<-:423·: · 6 ··· -_043:• f =·:-:268 6 . .:.2_-3tf 6· -1,57- =: .!J' 
121 M13 1 max .24 9 .013 1 .391 6 .268 6 .043 1 1.57 9 2.39 6 

d-22\,/.::/·::::-·::·.:-;f-':.r. min·,.: .. 093 :5 ::=·_o.-,.:_omf::-: 5\:·:_:.:_:1as''. 9 "'-:04(f:'.d <:_268 = 6'. ·-2.39" 6·=:r:5i·:\g\ 
123 2 max .243 9 .002 1 .396 6 .215 6 . . 015 1 .841 9 .883 6 

i'1'24~ .h~t;'./.i="< .,),\).=\(.' min /:-.096: d 6' : :,~·:=.-';02'~<:::;; 6\ (-::.,,\!l1t93i>> g. /::'::H:ifff:: 4; -.,=:.,~21'.5\ ff: ,,,::::~883=· :ij '.:'?B~f:i; :gr.: 
125 3 max .246 9 -.01 1 .402 6 .129 8 .031 1 .958 8 .222 7 

. · t2if! ,,,.,:;:;.::r,r:,:::-> ::'./, //y min ..:-.,:~_ogg<. ·5 .•: = =' .:::031::if · ·,r r·: r::;.199·•·,:. g :· .:::·03fr f · :::.:_.129: a .. .::.222/ it. ··.•.:::gs·sn .tf 
127 4 max .249 9 -.021 1 .408 6 .04 9 .089 1 2.197 6 .683 9 

t'f28} !~/i:.,1\f;/:: :.·,ftf<',= rnin t< 102\/ ft .;:::?,.~fo4-2.\:<,: 6i V',Il2bW/J g; ? ~Zos9f':: :f /=,:,04> g=. :''.::,5a3;, '!:f --~2:JtgtJ {5, 
129 5 max .252 9 -.032 1 .413 6 -.085 9 .206 6 3.77 6 1.477 9 

Jaaot :,:_., ....• ,,, \\'./:¥X/ min '."'c"..:;164}\ :tr 'o,.·::==:;c;cj53;~:::); .. BI b;:.1/:t,2,F; ;-._.; g. )i/20EVi & =,\085'J :9; :-:,})i7ti g: :'::'-3':/i.1i11 !tf 
131 M14 1 max .38 7 .16 7 0 1 -.181 1 .411 6 · 3.77 6 1.477. 9 

\lt@ %\!iiUJ/Qtf /fr:/(,", min /,,,,'o/r;,:U '.1'i-: ='T0f<d:1i;\'f:r ·;f L':X:j!J:j73//c 61 if:!;4~r,1;,=· 6i ':<ta:t"=·: .f :~t47:7~ JI: ti;'i,fiiif; :a:: 
133 2 max .38 7 .159 7 · 0 1 -.156 1 .352 6 3.372 6 1.721 9 

'.,'f3;4)' fr,S:J:,)!/:(',//'} ';,::;2:(/:: rriln ;;:.:, =:ott;/:;,: if ,:.;f/Q'.o69k1?\ ii ~i,'-).".:;:1::cit=a\:L:,: (ff !.;;)f352k '.61' ;;,L156'V :':ff ;::;ji:J-21:: ;g: l~S13:7Z1 :5/ 
135 3 max .38 7 .158 7 0 1 -.112 9 .294 6 2.975 6 1 964 9 

'l1JJi3i ,~,, .,; '" min it\io:ttt l1~ T.'{i1ii66'8\Hf? :;fi Yr?l~if:o:?:a::X; 6: ::i,;.2;:294'.':\ '& ,-,"-:t12/\ -~f' \:1';96'¢' '.g~ \ifgv;5] '.~ .• 
137 4 max .38 7 .157 7 0 1 -.068 9 .236 6 2.577 6 2.208 9 

:t]fga\ ,,. _,:,:,-,; ,,.;,"= '?fi:i\//. tniii Yif:·:(ji(;:pe: ~f '.A:\tb6Ti;/r, :t £':17)1Jrt2/'·' :a= i,::1f23tFL :(f '.\(06tf/'. g': ,:::.:,f2b'tf :g} ?:i2,J57:zA l3i: 
139 5 maxi .38 7 .155 7 0 1 -.024 9 .179 6 2.18 6 2.452 9 

'H'A'oI '···· ,,,. ::;. i<<i?:' min 0;;;::g,Q'.X!'.'?0 4'· :/Ut='!ti66f,:+.i ::f t· :;!~itid72-''·' Y ·5 :,;,iq;jtg/i: :6'' <:;;024?\ 'g: :i2As:t tr -~:f42fil'af.l',) if 
141 M15 1 max .551 7 .155 7 0 1 -.04 1 .525 6 2.18 6 2.452 9 

Ii.1Jt2:i m;iii:;M<.?,J Ui;;i:/i/J min U/.jjj/i;-·0':: I1h j=::):\oMU;,;::;:, f ::!C\:'894\,:/. 5; i:ii:'.Y525(:, '.6;i :,t\d~:W> ,.t~ <2)is2i :;gJ 1,ti~2tta:,;11 ;_t:3~ 
143 2 max .551 7 .154 7 0 •· - 1 -.016 1 .468 6 1.849 6 2.533 9 

t;f!ifij[ ::et=Ero!'.?.i\;.;H;Jttr:Yt; inin t'?:\ci?:X> '::f \)'.''.I065}:::)? :1i ?(U~i89'4·t,.·:,_; :€:5: i:)l'46tf:; 6': '..:/.016'/: ,15\ =;2;533c. :gt til:t}g'if.'iff :f3' 
145 3 max .551 7 .153 7 0 1 . . 008 1 .411 6 1.518 6 2.615 9 

+:1''4l1}mEi!\tk,\=::: ; >.tt;r.\/ min r::\tJ:fH·/? :r ,t/;i:ot3Jt , ff: ;.,;::</::.'fag4::/,: :ff >-~\'4tfq i>" f/ooth' :.f, -.::~tM5'.\ :91 <'::Mslta:j~ 16;-· 
147 4 max .551 7 .152 7 0 1 .032 1 .355 6 ·1.187 6 2.697 9· 

t11i'B{ fi\>M't?;\::'t :.,,;,;·::;i;/. ,. mfri :);'. ,::o,;:.;;c,,}, {1~ /!il,t~t063 :\c:.: :;- Ai t.:C'i\\sg'4·}:7 6 :;JJ{3'55.> {6 '.-Yd32;? d) /,2;'597} 'gl f::Htf87ff' '5': 
149 . 5 max .551 7 .151 7 0 1 .055 1 .299 6 .856 6 2.779 9 

if'5o1 ·'"''·" : .. ,,: " .,,;:: min \:;:;:,zo1nt1" ',1:!c ;:t:::1to·5~?fi?:il i.H :y::'ciiJ'.·894\/? 'Ef /f~F299"Z 'if l~:(i55L' f (/JCi779;~ ;g{ './il'856~ii, ti:. 
151 M16 1 max .573 7 .151 7 .278 9 .094 1 .539 7 .856 6 2.779 9 

:s1:t2'J r@,i%ttfS;l:!! ;m:re1D min 1Eih"Po:i,{t\:=;: mi f±)J1\o:e:1ft-:::" :::1, Iv~iH4~·nr,,::\ :Er ·,x25539J;i ii \tJ0'94/ ':le: I~2;,ztg: ,g~ t?s5'6t'ii: !ff 
153 ? max .573 7 .15 7 .278 9 .116 1 .484 7 .681 8 2.678 7 

ts'fS~fi ''~'"·"·:::L:>' ,;£/;i\U,:;iri min ,;;\;:,o,!Li/; ?fr /i",;Dzo6 ,;h:!i'.: ,t'. ='U,::;t=::f4ta/i<, f3t \::;:4a4,':: ft, 00=i-=:-f1'6t ;1'., i\2!6781 a: /0;\68'1f.1.i ,31 
155 ~ max .573 7 .149 7 .279 9 .138 1 .428 7 .526 8 2.597 7 

· ii'.f56:'. ,,;:, nWn i'JJ:%'(:f!~t#11 m, ;?i:\It:i059'WJJ;fL Wt i:f>!:li~'nr-i:H/~ tr; 5'if£42a=i 17i ?tt1;3~f; iti #-2'i597t Yi/; t4t?526.fi~ ,~ 
157 4 max .573 7 .148 7 .279 9 .16 1 .373 7 .37 8 2.515 7 

~1!§8'.f ,, '' mih ;,/;:jffQ';f;:,t~Jj !{fi ltt:11rb'§$i}Hi:::1 :f. ;;j;j.f,f'~,i);9i::;'·,:;; 'Ef tE4?373% tA Y,,f1'i:ff< m ;:;zf5:f5;] rt} /i:~faif;:'\t] is': 
159 fi max .572 7 .147 7 .28 9 .181 1 .319 7 .215 8 2.434 7 

f'.11'.i'01 ,;,:e,,:•:;:;,<:,; rrffn i#{;~ONC!ii~' iij} ;;:~%;t051.0?/(/ Ji '.:ttt:~'j}t,tg)tFk ;6;· J;:;}t{fg{;; )7/ };il!itlnft t1~ ti::-2'¾43'~] ·'f/i. i}1.f2ff5{~fj /8[ 
161 M17 1 max .524 6 .147 7 51 9 .189 1 .396 7 .215 8 2.434 7 

?#'621 :!i~J]fi}t:)f'P} I'fi;:).f:ftf~~ min ~:f,;t:;fi:j;it;};:ll W i/,fi::(05i¥'l.1i\ !'.f l1i(i~!Zf5=';/:';': 'ff ,::(_;¥{395-f: w_' t\!:!Ttl:fg':';i i1f J;i2-i'43W1 1F/I; !.1~~1i51''f iSi 
163 · 2 max .523 6 .141 7 .513 9 .3 1 .101 7 .001 1 1.411 5 

lt:6~ '"2 ''""""'·;';'/·= " ,,,:c,;,,,,.,,:, rriin HJ'/;i);!<;\fi ,ls ;:.FJi?b'M/2.~/:" '1) fi.C'.}';s::8111:fJy:/:: :fii' :;S,'.l)ltoiiBf' it; ?tI=;j",fj {1fi :~i!if4t'U ;510\~700'.f:;s'.1 :~·,~ 
165 3 max .521 6 .135 7 .516 9 .398 1 -.181 7 .001 1 .748 6 

rrtais/i fil'=f.,Jit:HiE>:,, ,.,. min ·,=;f;,.;io~8t,Jf ;}t fliljtd4s:f}/i± ;if/ i!:F:i1"4F22'.i1W:ffk :6\ i£tlil!l~ii'.'.Vi ti) ~t~:3!:l'l:f;; ,I= "f'iZ::48:¾ f6t fa~i60a01 ~1'? 
167 4 max .52 6 .129 7 .519 9 .484 1 -.451 7 .796 9 1.205 6 

tf.6~! ,;;,: :,, fuin i!j:/!\o:ifr0'21 Iii it~lfrS0'39:f;:i;{;C; 11l lt(i,)[~):22$.\i,/;\ :~f /ii.t~!i.f&J: tti t;;f~i'84il!; ,1:;' ;1,:;::f}20·5'j Jt HJ1'i96li1 ;g?. 
169 5 max .518 · 6 .123 7 .522 9 .709 7 -.558 1 1.863 9 1.668 6 

j}fr'lo~ '"""''"'''''·ft;'.;'.'. {/f't~~I1!i'!Jn1 ffiffi {}{}tottV;}'.,i liff \,%:;~O§3tgrr ~1} ='~;~Ji2rlfi!Mht /Ef ::}d558i°'.i{! }1? ifa~,tij'g}f.l; m (:=i~tfi'6if :itl f£,;;1)i86t¼ '9I 
171 M18 1 max .518 6 -.1 1 .045 6 .709 7 -.558 1 1.863 9 1.668 6 

ftfleI [t~~Jtiit~if:tJJ i;s;~;§!f~?- min rD~%of t:J:ft tu ~{tiJ;~ffftit«~\lftJ; :ix 1.:tJ@J5'4'it\t f9i ~;;f-rsta~ :w. ;n:vmtt =rt; /:-f1tM\i i6l t~H'a@~ @:i 
173 2 max .518 6 -.101 1 .044 6 .67 7 -.522 1 1.843 9 1.652 6 
tim~ fj'ff<,';J,[i::\1ilf;i)?fi i1i/i0t::::>"' min '/'F·,~J();}:?f'.i; m fa'.l{,):jJQB?fi'=i •7:i i\}'[fgf05,W:f);f\ f!cjl. \':/1522\ii: [1; ;',f'.ijfjifi";\ if/ :i:f:°6521 ;6;: -0;Wi:f43')i :9' 
175 3 max .518 6 -.102 1 .044 6 .631 7 -.486 1 1.824 9 1.636 6 

ti}z&i •~-:; ., .. , .. ,,,:;,t,i',@ rniri :/tfaot"M t1f t?ttr?10t/:.::t~=.:; ?t \;,);;::1,ros3:t,L~i, ;g: .;;;@i'aeJit ·t ;:-J::·:63J;:;,, ,1: ,~~;1f535'; 56'' ?t1{a2wi :g' 
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Member Sec Axi.<1lfksil le v Shearfksil le z Shearfksil le v-Tonfksil le v-Botfksil le z-Toofksil Jr. z-Botfksil le 
177 4 max .518 6 -.103 1 .043 6 .592 7 -.449 1 1.805 9 1.621 6 

· 178 · -.. ·.: ·.·,::. mfri :-:, ::icf'_·: 1: ,;c:.'::.:;tff-'/'·:_ ·7 ,._ >c':'.':05:f:: _.: 9: ,• -':449··· · ·1 --~'.592': 7 '~f.132:f' .& ·'.!.:1''.8055-':9' 
179 5 max .517 6 -.104 1 .043 6 · .552 7 -.412 1 1.787 9 1.606 6 
180 :/<,/"·: ./, .:. ·;::-.:: ··min/ · 0 ... ,· 1 ':: -:11:t" ·: 't ·<"-:052'' .' '9,.,:,,.41-2·'· 1 ,_.-)'.552': '-7 :~1.606 6· ·;;f/78:t:' 9' 
181 M19 1 max .503 7 .14 9 .129 4 -2.286 1 2.294 7 2.01 5 2.02 4 

·.te2. -·;:fi/:X·''.;'{;-;-:-.: ,:-i<.:t-:_<-:.' , min : -- o ·- ,· ,1, ::: ,,_ :\t4,:.(.,,·< 4' , ;- ,;:;Al2!,)?c'->· -t, <2 .2Q4·. 7: ·::2r2a1:r:. ::,i ,_-~2· 02:., 4,, <£:2;oit:t1 's= 
183 2 max .498 7 .123 9 .113 4 -1.524 1 1.532 7 1.31 5 ·· 1.32 4 
tM~ 1:;:;?,,f,:,.,_;:,:,;·,, :;(::'Ji~i mln .:1.,.::xo:-· ::-r, -+:· ,,_,_,(::,: ::r23,frti ':, '4' \:'-':?ttrfax.'::;;:; =s'. 'i-:::.f ss2,.-: 1> ,A~524" ,f ,.'.,::t/~2'!:. 4 :i::;:,1:fa'-f;,,_ ·'5' 
185 3 max .494 7 .106 9 .098 4 -.861 1 .868 7 .701 5 .711 4 

:,18ff i.1: :t.',iX:i+;:> >,):'.:'.c,·i, min:(+··, ':•o .,' -·: .. 1'. ·+ :;::105.t!.,-_.:/ '.4i i.':·/~'.09'8iL:' :5! ::\/868:·:: 7 ·>:86·1' ,, 4> :<.71'1.< .if ,;· k:iOrtf~ ,5'; 
187 4 max .49 7 .089 9 .082 4 -.296 1 .303 7 .182 5 .191 4 

(fast;~:,~:.·::.. ·•:': '\J?~?;.j min {::'/f:{,f;f:;;\ tti ;:'.!fi 0/dj3gfiiW-1 ,if'; tW;clda2½:\::? -5: hc'.:'.f30!frl ir ?J.:Mlf/ d"- 't'/lg,i,t '4'. :)'itfi@ti '51 
189 5 max .486 7 .072 9 .066 4 .171 1 -.164 7 .237 4 .247 5 

Jgo · "k· ·''> .,,, ur>:,,;:,,;1 min ?/)fo, :+}, :f c ;,;_'.-,:012cT~:; )t ;,r~JJ::'.:J:l'66ftJ ti~ c:::1@a4/C: 1; r:.:hii'ih?' n:: ?f,241% ·,it ;?~Qari\: ¾:! 
191 M20 1 max .588 6 -.009 7 .012 5 1.014 1 -1.007 7 1.015 4 1.025 5 

,,.19:t /'X:te:).;e/ ,,:::r::e? min:::; ·:;: t'fi:-r/ jr n-,.,;':;;.'fo~, \!:·;\ '-tr :J:;:ttchz:;/t 4; r:1rn·o1-l :i r:;:rrcrt4'c', ,1~ t~f;o2si i&@J:{o~fst ;4, 
193 2 max .585 6 -.021 7 .023 5 .954 1 -.947 7 .946 4 .955 5 

:;.:fg~l ,,.ceiL, , .. '"" ,:}'r,t;\'..i!i min r.')/:.Q\~'i\(! }ti! Jt,Pio-2a1:1{;-::'' j'?, /'.i\f.r/023:;;;'{;i ;4J, ;/:[~'47Jti :-7,? ii JJ}5~111\ ,t:,~%'95§\\ Is; H~~!§~f!i'i{i :4\ 
195 3 max .582 6 -.033 7 .034 5 .847 1 -.842 . 7 .836 4 .843 5 

,:1'§&: .,. ,,::, .'.·'.::~'.,,.... min t>to' :<'"' :1~ ;:t;::,2103:31::i,f: w; ,_,;,;:;:ro3:tvi> :14, H/is42Ht: )t '!;'.!B41it '!ft x~t1a~s? !!:t 't'./a'§1r:t: 41. 
197 4 max .579 6 -.044 7 .044 5 .695 1 -.691 7 .684 4 .689 5 

n-mt ,,:'t'·::rrr:nir: 1/.:-f+;:)t mfn t/>:to/OrU jt ,:·,'-:ii;~()IJ;if,;)\H I-h ¥=,1iifi'td4'4~f,? ::M J8{t3g;{'1: :i: ·:r~:69'&Jf. tti i:";;539]:f 1§, 0\ii'684li'; '4/: 
199 5 max .576 6 -.056 7 .055 5 .498 1 -.495 7 .49 4 .494 5 

?2b'i:i\ /J~::i:/':i/\ hJl'XY: mihl if:/ <'tl'W?i\ '.:f ;f;;;i?656b%/i t1\i i>;;;;1!o5lik::i} 0:4' f]f495t;,; ,j;;; ,t,:::::49l'.tt t,f {:~{494!;\ !!§i JtW4'94i!ii 14'. 
201 M21 1 max .576 6 -.056 7 .055 5 .498 1 -.495 7 .49 . 4 .494 5 

i2or8: ;;\%'i'\i1/E:t :fI'./Df,ft\ min if.fto:i:/:::\ tI? ~}':/;:;/;::056hliS:ff ;1;t J0:[;/j:f55/[i'.ii, jft ~ITJ1495%t {I] %'\1498-;i; ij{ Et'49'.41[ \if, ~;:;r:;;;49~\!:4{ '.4: 
203 ? max .573 6 -.067 7 .066 5 .255 1 -.253 7 .254 4 .257 5 

c2o?ff . ·• "' .·, .. ,,, , ,,. inln if:'/{o:;:',c\f 'F iiJ':'.,:0'!(J'6B?ii\; %! ,;,:,:;t~toi5l:?fli :4\ ;,1t,25~N'. 't r;-:1f2iis'N ~\ t:If257~, :5, !F;:;254:iJ :4, 
205 3 max .57 6 -.079 7 .076 5 -.034 1 .034 7 .022 5 .023 4 

/2or:J: :'A,::.:?\Yi'Yi ;\i?if0St m'iri ,':H,:'o\,:>:i; j{ ''·'./'X~f079'f/? jf ?//£:J)1:iftbf. Jtt i/fd3~r;;;: 'if.-_ ?-?/034):t \11 f,'.,.(o:lat' }fl \;i\02Zif i!f 
207 4 max .568 6 -.09 7 .087 5 -.367 6 .368 1 .343 5 .343 4 

:2D8j '(!i,,hb? , ',;:, -,b min ?.?.xor<~Ji w; ::;:Y::\i,O'!J1:tl1ft'. lj):' ,J!t;;(;;;{08i3"?/\ 4'. /i,;:'(36if? it {,f.3ift:/!, Jt frii3\f3!?i /4) ':/:\:(3:ittlif ·51 
209 5 max .565 6 -.102 7 .097 5 -.746 6 .748 1 · .706 5 .704 4 
d~Jbi }f'''-',,,.,,,~, ,, ,;tt;\_tfr;; fnln ifa,?toc.izn {ff ?<Si1¼'ft'oi8Mf: :;f! itif,:1:i'lti§'iltJ.i,l :;t :U};.t748f'.f '.:Ii t½i745i\f '.6~ t>.W?Z04i/ [45 )1f~'}i66'i2 15f 
211 M22 1 max .565 6 .079 1 .073 4 -.746 6 .748 1 .706 5 .704 4 

;2,t:t z:::1:7;,:i'ZBJ/;1 x:j;,r;::,tti mim J\;','<o~/E:t ?fa Erttro:19~:.r:> tBi ;:1;1.;1t1iov:tfi:}fr t:i :tqJiL~aifr :;fr :,;:Ara,t~; it :/,:j:oa.fi ~Iti ;;{(¥/to·5tt rs: 
213 2 max .561 6 .064 1 .06 4 -.387 7 .388 .1 .373 5 .372 4 

}:2J@'l if ,,-;;': ,; ,. mfn '"'''3 n'k'.c':' !M tfS:;,i=,}!o6lJtlifi-; /61 fK{M;;l¾'06?4t}I )1');' ~t'ltS88iA 'jij :&.!'§itttf \7/ i4i@7.Q{:j j~\ }i};°?:@73\f.\ ;5f 
215 3 max .557 6 .05 1 .046 4 -.101 7 .102 1 .108 5 .107 4 

:i2ffs; {Vi!'J; tnin tt\~}1'@W;}iW Jfr Thil'.ilii!fS~ffe~@ f61 t,l;{f?T0'46I¥Jf,j [5/ ~~~t{o2i%? w: fli'd'W;i ti..\ :?t¾-fofiI!i! 'W: fii1:'.;f:Oatt !5' 
217 4 max .554 6 .035 1 .033 4 .111 7 -.11 1 .09 4 .089 5 

:2.Wa1; c,~i;::-,1-,,,,,,,,. !ffi,1i\ifi::'f~'s rnlffi :gJHrr:J;::t::,ft iiiI ~1?!~1N[6M@?it: !6~ ~Jt~{OS:f'.i)f~n 151 tW,:,;:mf.Mf )t ~r;1•f1W~! ~\ \J);to·sg\!{ ;:51 #Ht:!![ifg;f,;;i }P 
219 5 max .55 6 .02 1 .019 4 .249 7 -.248 1 .219 4 .218 5 

~2201' min (1/1'A1ohtfi at tit½?MJ!ll'211W#.t\ :ai 't}Hffi.{[djj;g;{ti~'i i511I~t2~8t'~ Hit i?:}2'.?icll'.til fi!-!, ~;jQif8{$ :5f J}'?.::@~'!1@1] '41 
221 M23 1 max .545 6 0 1 0 6 318 7 -.318 8 .286 4 .286 5 

;222i ifjJff,grt@;;:@ Jit~:f::Ntt min :-JM;:;;;;o1i\tt0i ht rs:1It:{~ltdtt:tir.1Jt; (BI ;ttii;!Jt0ti~;tj;f;~ ;91 ~iiffa{1'at\,; ra1 f.t~1aita1r ti} :!K~f2a6'1& 1l:5'i :;t1Jte't3'6¾~ w 
223 2 max .541 6 -.015 1 .013 5 .279 1 -.279 8 .253 4 .253 5 

r22a~ ·-- ;,,},;,,.,:f,rn miA :Yi:i:Wots:4::Hi!J :irn !ii¥.liirDWsfiti~1 s1 ttr{t-@'1u~;a1:tii1 i'A:f ~ri.;2;,z:frt:,11 ;ai r::1:219~~ t1·~ ,}W2tf3c;t1. {§i t~;iti5a'i; ~~ 
225 3 max .537 6 -.03 1 .027 5 .166 1 -.165 8 .151 4 .151 5 

@tBI min .WiWf;'l)l{D;d§ :1¥ ~4t?IrXJroa~%~? {6{ t~ff~0~t~!il0 
;~ if~i(fs;~;g 'ffi },;~ft66'fil in f@.t;t!ili,t: i~ {t~\l~151~~ lw. 

227 4 max .534 6 -.045 1 .041 5 -.024 1 .024 6 .02 5 .021 4 
:,2:~a.1 rnzmI~&ci,J mih t1,\fff0S:{i:;'i[{i m ;IT!Ni\'¥.'045tir;i,K,; iffi t~;.r,,~yg4f.ra~t(t /if; ~"Afio'2'~tJ :,r tto2'4tf mi W$f02~'!:t )f.i :i(i!.:i,f02Jif:' ;ii 
229 5 max .53 6 -.06 1 .054 5 -.288 1 .289 6 .261 5 .261 4 

I2atw -:~'ifl tiiffJt0r:fr.:~t1~ ;,it trf@)J.f06'r;f.1r0 ® ttirtt~10&~1ta~ ,ij~ ,t#if~'sgtf! !5t )lf/2R'B!'lt lit~ t~~tia~11 i@ ,1;%Q6WJj ;5~ 
231 M24 1 max .53 6 .035 8 .032 4 -.288 1 .289 6 .261 5 .261 4 

F2a2;, :tt\11£J~Siilr1"r;,"'s!'"''= m1l:i tt\:;;teti;it;i ff; t!1Afff03srJf~11 }~1 RFg:'llrosttiiili~'~ :~ gw~r.tat:J@ :6i j}Jtas<tt ';ffr ~15111~ ia:1 Y.Jg~6f1;s ,5', 
233 2 max .528 6 .026 8 .024 4 -.197 1 .198 6 .177 5 .177 4 

'iQ3,a'.~ ,j;.•ii if:i:(f.;;:,;~;;?l rriifi t/,fii::@?'Wl '$, S\1(;;\i026fftttf; \,3} frfifi~dzatiti:"l: '.'5: tiiJ{fg·att 'Bi Jt,;?f;gqJ;t: fH i'.ii:lif:1,:i,:ri 1a, tf(;;jj":77.{1;\ ifr.; 
235 3 max .526 6 .018 8 .016 4 -.132 1 .133 6 .117 5 .117 4 
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Member Sec Axialfksil le v Shearlksil le z Shearfksil le v-Tonfltsil le v-Botlksil le z-Tonfksi le z-Botlksil le 
236 -, __ ; ,:, min ·.·,-o 1 :018,. 3 :..015· s :.._133' 6 ·' :132··. f -.117"- 4 .-.::.111· 5: 
237 4 max .523 6 009 · 8 .008 4 -.092 · 1 .093 6 .081 5 .081 4 
23a-,·> .-. min -:r o··· -· i ·-.6ci9 · a · <003,,·:, 5 ::<093 6 ··,J:i92 1- <oa-1-- 14 .. :::081 5 
239 5 max .521 8 0 1 0 1 -.079 1 .08 6 .069 5 .069 4 
2~fO.' :-- ':---/ :'-,---_:-. -.,.,. · ,_,'·:-:-_-,min-::::,:::: ct-,::":· 1 ··o>.:t -· '°i ..-.:_': (y:;.-,:::· -.?: ,:f :.':'':.03:-:r.- ·5 ·,.-·=,019' -,-_ d: <05g·i ~f :<::oBff; :5 
241 M25 1 max .592 6 .03 6 .026 4 -.123 1 .124 6 .106 5 .107 4 

,-2:i2fc ;i•::. <-:r,:_,::;c.-- -'--- .-_,_ •i,,. min >,:./o/,v1. ·1, ?:·_,,::-,~03:;;/;=> )ri ------1::]j26'i,"'t 's vP1ia:+ 1:r :..:-,;;:i23-:,,,.- ·,f: .·.:/107!:Ji=, -r:{tci6-< .s; 
243 2 max .589 6 .018 6 .015 4 -.021 8 .023 1 .018 5 .018 4 

;24l!fi·''""'"·'1:'.'.'/'ir >· '::,c\·': inin\:,<-<ci::'··",; 11" ?::-:·:.01tti> -::r •.-.·,,_,.::;oJ5"-'?t •&·: ::023'{) '.1 /:;02F-_. a, 0 '..'.:01 gi: ;4 ·:{:Jj18.\ 's 
245 3 max .586 6 .005 6 .003 4 .028 6 -.023 1 .021 4 .021 5 

124E:r };,:t;;,;,;.-.:-: .;,,, ;;:,:-- '/: ti min i,-tf.io);.:,',:t :f \'. ;t,;oo;;,i.!.?\?i. ,:f t-Ytoo3~:;:::::1, '.5; >.':02aJ' '.f <:;.::02a,;·, 6;: ~<02.f:; s-: :::,;to1J·i w. 
247 4 max .583 6 -.007 6 .008 5 .023 6 -.015 1 .01 4 .01 5 
'24ff j', >x;:..:r·o:·,.=. ;:<i"<Jv min r.>7'"{o'/~,:,-; :f /·,· ·,,,J:·ooa:1},;:;. ·1t --:i.:. ,!i;ooa0'tJ. ,1j± ,\ifdJs~:\ iF ''.::;:023/:, '1r -;<bt)\=· ·;s: /:t{o;1ir, w 
249 5 max .58 6 -.02 6 .02 5 · -.036 6 .047 1 .05 5 .05 4 

'250"'. fti:Crt:?!i ;rH?:.if:" min -'}/ito0:''1-f '.,f ?.'t(,'{itb2f}%U '.1\ r,:,,;;_;~;:b'2ltYt ;~1 :\tid4-·7'\ ,ff ltoatb/ '.ffi \t~:05\C.: '4'i ;i/:(:{05/):' :5, 
251 M26 1 max .509 8 -.012 7 .01 5 .881 6 -.757 1 .637 . 4 .641 5 
:252I '?)/'?<>\:-,/: \'.·:, :er.\\.= min ;:/\&;tWi\H j1J fr-','.}:fo12;tt'/ i-fl ';'./t~.;;o:1W\:'i'.-:} )i) '.J,l'.{itit.Yi· ~; ~:;{a8jt: ,61. ;.:.<'.64-hU 5'. /:?6371/: ;;:f; 
253 2 max .515 8 -.037 7 .033 5 .676 6 -.552 1 .457 4 .461 5 
; 25'~:: /i>-,·,,; -f;>A'.:rw min ¥,tii:-\o!YJ{ ,w :F: >1031::ifof ;;;n ;·,. =-0..@t03af.(JJ :lit ft{552tr( ff ·;:,?67'5't ,5;; ?~:'4Btt :s•' :.;i;fiCsi? '4, 
255 3 max .521 8 -.061 7 .055 5 .266 6 -.143 1 .088 4 .092 5 
256': ,:y;'i.', .. ' ::=; .,,, . ,,,, · ·.::, .. -•.;; min ;:;;::;;-;o,;±:/i Ji 'Y>:Jio6Jf:Y:/' i1, ;;;:_o; -:1.;:ro55'ii;Pf. :4'i \~::01-Mf+ ::r,-; ,.:;t\-266\f: <f : ·•:::jjgz? \5) ,:;.;ftiait"'i £ 
257 4 max .527 8 -.086 5 .078 5 -.348 6 .47? 1 .464 5 .468 4 

'.258i h/·:t!;;Ci< ;/\F:L(:::t rnii'i }\:T:'.i'(j;f::fi ;j) W•/'JJ}l'i6'\%:<i t1t i/;;{~:{o'ifff;'{~ '.4\ 0/::.472(, dl :'7:348>) 'tr ~jfA5aj ;4-; l?;.S454::-,; 'ii 
259 5 max .533 8 -.11 7 .1 5 -1.168 6 1.291 1 1.209 5 1:213 4 

::25tW f)i". "c''·''',T,i ,;;,-\f;,;it; min :st::}Co/?hS j'.- \;:·' ·'?U'.{ T/ \1? i;'i;:),/t}Ett~;~ 0.W f/,~f2fH\: ,:f :iii".£4'68;\ :s\ ~/t2°'t':t )(! !);+;Q09.(5i 
261 M27 1 max .565 6 .051 6 .041 4 -.208. 1 .251 6 .171 5 .169 4 
:;z52,i ;;;::e;;It'.!2!tt ;:,;,c. ':,\!'.() rninll':':/J(h''· ,;fr, ~:r·:::t0472t/}:( j\ k .\)tf(}4,j;:\•:-H ,5; /:='~f2'51t: :6; /i-:208:L ;f ti:d'69}; A\: '.frSt,f7i1'(/ ,sz 
263 2 max .561 6 .037 6 .028 4 -.009 1 .031 6 .003 4 .002 5 

/264i ~\/U :<:.:. Yi/:/·f-:J mih f';!'((J\):n Ii ·:ttf"'.0321::i),? ;f; ("./~id28tt t,i j!'~(03j/,';; :'6': .1/,009';{ :fr \'..(002\: ::s: tfoo'3X '4'_: 
265 3 max .558 6 . .022 . 6 .014 4 .116 1 -.115 . 6 .107 4 .107 _t..Q. 

;266! 1'1(:/, "" ·\, ·.•.•. )/i.•:;//i rri"in Hi\tli.O'-\/:Y \1;; ::::, ii\dii3Ehn, (1r, :=:e io;ift:J:1',F,.;,;H tf ':'./%t5'f :Ei , :~};f:H:i") {1: O:'.:t167/ ;5, fC:tfci:t'' . A_ 
267 4 max .554 6 .007 6 0 6 .188 6 -.168 1 .144 4 .145 5 

'268". //i?·"' ':'/'' w:;e· .. ' .:', miii"" . . . .. " ;f ,~'{, '.:;'./003';;(}:t': if ,,,,,c'•X'n•·;·,,,,, ,,., '.g"; ')\J;1'68F''. W ,'.'~'.ifa'if:: '{,i \i;:145/: ;5; 0i:-;t1"44;~: 4-
269 5 max .55 6 -.008 6 .013 5 .187 6 -.146 1 .113 4 .114 5 

,21'0%,Ui! ,,,cs,.,, ' ,s_ '/,? rifin f:tf,Xot!Jk~ )tf ;-;f'.(0'.'ij:fftit:?A ,;t; i/?;:;ifd'.'j,tfc;;'.;i: Jf.i ,t'.'i:f46!:':l ;1: :,,/,,1'!i1~:' :sc. 7:'~h14? i!5i l\:8,1f3\? '.ll,\ 
271 M28 1 rriax .55 6 -.008 6 .013 5 .187 6 -.146 1 .113 4 .114 5 

C:ii21. ti.i!.:Df\;'!:Ui,'f.,>::;>S min ;;'}\f6fi/'-;i/ ''.'If \:X:\~'id'12ii\kc '~V /tt!1!0W3?/!t i¼i f;:ft45'fi;'.; tf. L§;1Jl:f1!=:: '€F ;;:;:t~fl4:?i lit /:£}f13\i }i.". 
273 '.:> max .547 6 -.022 6 :026 5 .111 6 -.05 1 .014 4 .016 5 

(27)~({ ,.,,,., ,,._ , 'Ac· ;;,,k,,,,,,,, ilftti :;1tjlo't'i?.ii: Wf Z,Jf:\;~{026!i'i}J? \1:l it/~i"026i',§,:& }t\ &'J&~05i!\f' 1:ir ?:A1Wii/t ,s'f ,tfo1'6rii /5; Ji~ti'.:t"it(t /lL 
275 ~ max .543 6 -.037 6 . . 04 5 -.037 6 .119 1 .149 5 .152 4 

j~2'7'61 ;ii:, miri t~t@:'rRiJ: ff/ t'/i=.)l/¥lo¾i1iMitn ~f, ?;,;}:Htb4'~1°;:'/;J !W :iitt\fi19fi ;,t; •li037f;: :5~ i;s:/f152:Sf .:w, :~;I#i49!E '.5t 
277 4 max .539 6 -.052 6 .053 5 -.26 6 .363 1 .383 5 .386 4 

@~8'1 '"' :\!£% f/J;,i;;!t?A nWf.\ f.H?'i1fo?F}~C: ft :ittJJY656@itf ifl\ :JW\¥fo5·4',f1:;;~; f~f :~~t{lt@): Jt: 8tf25;/t 'if, ::'?38'6+: !4ii \/4faB:H): :~i 
279 5 max .536 6 -.067 6 .067 5 -.556 6 .68 1 .684 5 .688 4 
:280'! ~,, "·- ;j,qhf!f/ m'tn H@Wo:Cilttf ff:! :,t?if::167']\lti'.:O i.it:t ii\,;:i-:.:J'd6'11t\~ti :$? (:;0¥)Wmttf' i11; :t;:556'h :6i \:Z:ti:@::, !4'.! f;~'B'a\,i'.';W '51 
281 M29 1 max .536 6 .094 3 .086 4 -.556 6 .68 1 .684 5 .688 4 

:,282i [iHi,'."j/:~~',.f~}tv.: , . '., Min ii'.=f,~O~',.%$: -ii~ 1iik~}~0941!P:'i/ ~~~; ,c:r.:rtr:21·0a•ij~eJ.W~ ~-5~ ~!1'2:f:'6'8'-ti';; 11, lf[!:~55·6:,,,:; ·5', i;~f688F ,:41 (>:Wi6BW:1~ :5s 
283 2 max .533 6 .085 3 .078 4 -.279 6 .403 1 .43 5 .434 4 

!~S:4:t .. ,, "' ,,,., :/'.f,t(~ft,z rrlln 's'it~iOile.:d'f ;',ff ,i'f;:;:0;tf8'5\f'.{;}i' ;a,, \Lt\idi&Atti f$f ~:403'if] lit~ i'i'.Qifg'.L) 6\ :;:,;}j:34"'.'1:: (4i :ii,:fl'.J431:i': !5:: 
285 3 max .531 6 .076 3 .07 4 -.03 6 .154 1 .201 5 .205 4 

{Q8"6:i ., ,,·. , ' ' WU., tJfat~oiJlt;f: '.;11 tK{iit?076!2iffoj:: :J/ \·\~'-1;:'Jfis'~:ttEt 15, '.J#.hslffli '.:i;: f\dgtg if 'io:J,Qo'5i/:; !ii$ ;t~20:t:,t: 1/i 
287 4 max .529 6 .067 3 .061 4 .19 6 -.067 1 .011 2 .015 3 

12881 ,illi':!t':ii:\itJ{ t,mrrntg rrfin H;\,:Ji?o{f'}ii f1½ !ii'l!f'XO'f3iIYfi-;i:-f }f:' {g?ti@6lff;;H ?§/ t~1ti.16'6iz,ff 'j\ jrnln~g{]J 16: Ui0f!'.5t1 ist IiJfitt:tI :;2~ 
28~ 5 max .526 6 .057 3 .053 4 .383 6 -.259 1 .174 4 __ :1_?8 __ 5_ 

1 \F~ min 1I:S~;taitWi: ff~ t:J;/i;iff057l},tit tW :/~;?tif.i053:?t~';'i ,5' fu{tts§tl/? ff ){¢}3133,;:,; :1:;:, Yi}f;7;lf;f; (",; :?;,:aJi7.4{41: At 
291 M30 1 max .521 6 .035 6 .032 4 736 6 -.613 1 .499 4 .503 5 

:;;2921 'i:iF?~tfr::iSt trn;;-;xc, ffi,n r%{Ito-rtJt1· ,_;1; Ei.:;,:;o:tsi'.::Nt} ::11< ·::=Y\'i!;oa2\rt21 ,·g; :&litff3,}f: t1.s ;;,::2/z:-35;;,; Jh +r:so"i3it 1K t'~:'499:,/1 ;;r; 
293 'i:.c 2 max .519 6 .026 6 .024 4 .827 6 -.704 1 .583 4 .587 5 

;294~ :11:,,1::,:t;\ViH · ''.,.\/':> min httomt~~t '1t fjH;r;tf2BJi1:;:,,,1 rr t?riro24t11,;;~ :51 "-"lfoto~:ir ,'if <Jfattt :it c~':sstr ;5,,1.,\'?5s3\? 4; 
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Member S<>c Axialfksil Ir. v Shearfksil le z ShP.arfksil le v-Tonfltsil Ir. v-Bot~ le z-Toofksil le z-Botfksil le 
295 3 max .516 6 .018 6 .016 4 .893 6 -.769 1 .643 4 .647 5 

'295·. ·· ; · , . ·, · . min,·.:.: ff· ., f ::.- · ·:01a,·•·.··,,<,1: /./:::;(j1·5•:: >' ·s {:169' ·:. :1: ....• ;:a93:_, 6- · ::::;547:. 5 ·:· ~~643·· '4 
297 4 max .514 6 .009 6 .008 4 .932 6 - 809 1 .679 4 .683 5 
,zgg,' min'•':--· ff. ';: ::f ,: \i)Q'g:-•~; 1:'~:·/·i;:c:oos·':·>··. 5 > ,:8og.,·:· :1- '}::;932',. 6 :·.:<58:3·.·.,5· ,<:.:67ff/;4. 
299 5 max .512 8 0 1 0 1 .945 6 -.822 1 .691 4 .695 5 
'3oci ..... ,-........ •·/':>:>,··min;-...... ;; o~'.<·Y .. f /:.-:_.<:o,:.:.: ·}: ··'f t-;-r_-;•::otr.:::.~~,: ,f ,j?s22-.•~~, :t "~;;945: ·fr,:x<59lf: s·. <.·:J159•1f· w 
301 M31 1 max .507 6 .004 9 .004 4 901 6 -.778 1 .653 4 .658 5 

:.302: t<;:.•''/i .. •.·.•:. ::;::;-;;,\J> min .;;:/'\dt+t, ::f ::•;::,:;_,,iJb4°/t .. \. :t ')!i.\-'i;.(004,~/,~: :5\ i<tns'): i1t t:.:J:l'df••. 6' ,;:,:.:::;-5513.:.- :if t;::553i: W 
303 2 max .507 6 .003 9 .003 4 .902 6 -.779 1 .655 4 .659 5 

::ao4; ·.·. ::'/,: ?. :. .,. .:::::. ·. ,:;::.·,! min ,,..;;,1c;;oH':';: ,f: > tJ:)03:;;:::.,;:> :2; ;:.;Vt,:ooa\i ,? ·s< ,;;:',}179::,;;; :1r <":::.:902,:c 6' /i:659> ;5, . ::::f6.5&'f ·,f 
305 3 max .506 6 .002 9 .002 4 .903 6 -.78 1 .656 4 .66 5 

'i3@B' ;;';/,;:Y+'>~ :::r·,,_;,:;::.::f min ~rr:t.HofPdt ;:t o;//.-:Yio·ozi(r:,;; "t;f w~ttttoo2~::;;+ ;5r ':rrtzst:<it if t?Ms.:; ·B': J/ZBt1f}';; is.: i~'-:f;555jI ~I 
307 4 max .506 6 .001 9 0 4 .904 6 -.78 1 .656 4 .66 5 
jt)8, ·; :C,//}'. ·./, f< •i:?, mffi /i'.JI(ji:;;'/} I' '.[/";/iOOffi\"rlt ;2I \'?!?fdi!i!l~,'.} i!f <(Otif:r? At Y/9042; ;te; rt::::66\L 15'.; iiZC656'/iJ; '4' 
309 5 max .506 6 0 1 0 1 .904 6 -.781 1 .656 4 .66 5 
3ii'ct · · r~,c:1 , ' .. ,i U:?" :,/. niin i/\:o:.:;,F, ~t:: ::-"::,, <'id:S:,i:: ,r. }F :,;:;;;:;:c;;dj:<r;::;;,:; m '!i•itaif,? if 1f:190·4:<\ 1f ,f;\ge-::< s'. k:.:'.J:f56?? w: 
311 M32 1 max .524 8 -.012 5 .01 5 -.103 1 .104 6 .089 5 .089 4 
131:t ;;:,· .::::·t>::, 1,;, · :x,::, 1mir:l :s::M'.Jo:i~n:;;, tif f:;;x:1mT2fW<r :w. :fti~tro:i;,;/iB ii:i:r :;g~:ifoit< !B§ ::J:ffoa:1? :;:,;, :::JicoMir t4~ f;~roag,;t :}>' 
313 2 max .525 8 -.013 5 .011 5 -.107 1 .108 6 .093 5 .093 4 
31'41 ,,,_ ... :)Li) C\':/'';<, miii ?;if0d\'t\i (1\ f?>,?d.1-3/L'.iH :tt ;,f::;Jtcfff'.?,T ;4{ :;;v;:!~o8?5 :6\ }.'AOt':: '.ii ;;,'.:~093/i i41 ::?/oi:J3r;::, !5): 
315 3 max .525 8 -.014 5 .012 5 -.112 1 .113 6 .097 5 .097 4 
·;3t6' .t·.,·L:: i: ; ;Ii(t:•t niin '2.hd'/fit tit Yk,,;jb~1'4t:5,\i ;i'f ;C~?tibii!2ti;p;r iW-: ti~~'tftVt \i:3~ fa\J,1WtH :1i i1t09:,z;:;c; 1~1: i.i;'i;[o§i:ti': ![=i 
317 4 max .525. 8 -.015 5 .013 5 -.118 1 .119 6 .101 5 .102 4 

~3its'i ',\'\?/-;. l'>'f;;,:,') riffr\ fi}):ifo}if?::: i'tt 2;){:~Jdi.J!5:i,,,) 16} t;.)1'-20tal·;'(; ~i :;;-::;y:f;f'gi} 131 (tttllh\' ~t f~Jfo:t:\ i/:J.\ f;':;;ffd'iifat [5i 
319 5 max .525 8 -.016 5 .014 5 -.123 1 .124 6 .106 5 .107 4 
i'32(f I:e,;;, /i.j,,c,,; 'L'X-':'/'!i\ mln ',;;J;;~;tE?IH;t ;it ti'W2~t0:f61\-f(fh "ff t~ii\?fiif:1:4l?ii; i4,f ;:';;;f:1124\t, "ff:; ::;tl123'); j} ::?tiffio'tf<l ',4;'. ;'fl~,106~, l51 

321 M33 1 max .123 6 .079 1 .185 4 .248 7 1.656 8 -.164 1 3.05 4 
:'.322' /•,:ff>> .. :?';; \t, rrtin :::;L;tji\':\''/' ~1i \f,f'.::1::f'i§t'?\i ;j~ IVJ;;J:005:ff~f;\ ft\ i\Jif65€f'./ ='i:f' \f:'i:'f24'8i~ fk fi3'.05f, 4' t\11'64\I !cf 
323 2 max .119 2 .058 1 .166 4 -.441 1 2.458 6 -.131 1 1.798 4 

.324'.: ·/:/'c::·: :,,: .;:,•.:./ l min .,\::i,.(lf?:';/ If f,j:<;:}4"9W,1/tn ~'t J~i?W00st1\\s: '.'.t'il\il:?1/458\, iEf \:\i4'4t/t '1\ f:lf;'79B\; )ii >,;,t1@lf.f; 11{ 
325 3 max .119 2 .037 1 .147 4 -.101 1 3.49 6 .122 5 .683 4 

1326' :, · > ::;: · i'' 1,,:c. ,., :.':::t min :/t.:?oif/?;; ff? x;,,tt:~::2J5t§;-i-/fr flt ;<;1i)tbt1s\ltr11: :::r t!t~t314~f% :'6s U}fdifo,~ (t' •/~683/i '4/i '1::'.i::122.J~<; 'fii 
327 4 max .119 2 .016 1 .127 4 .089 1 4.671 6 .527 3 .063 ·1 
;;32it -;,;·,· <·:;::;.;:,.-:1::::/ii: 1: :;;: miri )d•~Mi2'iiI! il'f (\b):i2tfif!f/,i trA /J.£firb050{'.fri AH :i,;$.~871:'ii! !6T: 1:;)jbS9i'i ;:j:,; '.{:.'.(053tf; ifi i:.t':iif52V:::f 3; 
329 5 max .119 2 -.005 1 .108 4 .13 1 6.126 2 1.149 · 8 .03 1 

. ~330lt p,.s{f:; i '.'d ,,, ;{,X":: mfn FSHiKtl;i fit M\:';Jiti~ft~;f}i o-p ;}{;i'.::{fofi5tt)J &fl ,t!~6-Jl2€ff @ Atf:"Ii.:fifi)) :.f~ tti!ib3'.l? Hf ?L:f i\ii.iitlt :a~ 
331 M34 1 max .145 2 -.005 1 .108 4 .13 1 6.126 2 .566 4 .006 1 

:J3J2; j},X,,;;F\J: ;,;i~/';i:}~, min !:ff/10'.}l\Ii] ,M J,;;}ft{:f;21;itt;f:!i\.t '!:); !\'.-;ii;t',{@051!1"i[ if~ :tif.ili,1,26;{ ;~ ,,t?Jd'a'Lffi H@ ?;to'ell'=i'Ji i'ifi: i8~I566'ttii @ 
333 2 max .145 2 -.006 1 .107 4 .128. 1 6.187 2 .606 4 .005 1 

t3@'4"f ??tt/e.F • ,, ·, "· m,n Ittl1oii~\t.i m M,Rt:~;12o~Wffff>t1i @ ::1fiffreo5fstt1 ;f: ,i~mtjraiit tJr: @rffHta;tii ~11 tt:'oti5~ {fi :1it':€tf06?1~ !,'4~ 
335 3 max .144 2 -.007 1 .106 2 .126 1 6.249 2 .646 4 .003 1 

:;33ij5 ':'):,:.\:';;,.:-, :( • m/'r.i if:ftt~o:'.'.:Jfii !!If ~\!'{i/;,t}202IiJf'i! (g) lf)@.ifoo~tfm !it] f'.!;6§24'.9:11 '.Qf @~hi26{0 jJ~ J;;t(i)(:j3l'/'! 11) H~l/646:~~ '.41 
337 4 max .144 2 -.008 1 .106 2 .123 1 6.311 2 .685 4 .001 1 

'33a'J }t'.)t:r; , ,, min ;ttii'!:tdttr:i .. i s1! 1;;tttJtl2'€)~ft{N 1I11 ti1;,t)fo0tttr?1 m rV4tt3;fijP: r2~ .tr.:1:112'ttlf i11 '1:trooa.111 mr ::f!~;te-8'5/f f.ii.; 
339 5 max .144 2 -.009 1 .106 2 .12 1 6.374 2 .724 4 0 1 

t"34o': :o/:.::, <: .,, ·• .,,,,x,,, ;;:;; m1h ttt)olY:i?½t !fi :if,i@%;,2'dWtr::\1 tgr fttlli0'05¥.)~1ii '011 tJt6tao/1i.W 1t 1\t~112\f# i1f fiiftcr\?1# !/t: rt;;tt24t~ :W 
341 M35 1 max .167 2 0 6 .106 2 .12 1 6.374 2 .046 1 1.789 5 

t34o2I :~t7i:":.'K'iii:ft ,;,.,,;,,c:.,.:,, m,rl l?~ooa}J\111t 11II?t-0i?/toaszi\J11i@~ ~::ta'folis'tWtl~t ~\it tft.BraWiili Q°E 8J~t1;2st ff~ t;;:tsiia'§~ ;gj fi~J>:a·1:tt1 ?rt 
343 2 max .167 2 0 6 .106 2 .116 1 6.376 2 .047 1 1.755 5 

,-3ij'4c ,:c,, · , ___ ,,,, . .: mrn tifitoostli~ i,t/: %\Jt0)~tosss1tftit ti•.' t{.;f~:Oij5'~¾'J •~ if~6~37'.6w Qi I;r;i1t11:6% !~J J:'..?f~755J !tt tf.o{o'Wtti 11J 
345 3 max .167 2 -.002 6 .106 2 .113 1 6.378 2 .049 1 1.722 5 

iS4'6~ ;,,t)fi"<'>,: ,;;'ir:,.!:'/••if:' min ifitroog.,f$; t1i 1,i:'tt·r.¥oa8'i":ts.~ ;gi N~l¼'tro5'];;:;Jt ;-ti t<¥&:aiat~ t2t tf;t10rs;~ 1111 1~1~.1;22;; f!t ':Jt;ioag:tw ¾t 
347 4 max .167 2 -.003 6 .106 2 .11 1 6.381 2 .051 1 1.688 · 5 

{348~ :1,:i;:•:~~',U.!.1!,1min ¥iif&:004~%l. 11? /.!;M\i.41089ikhs, ,gt ifif:;t'fojnfif,;i',¾i ~1~ o\t..6J3B.1,h1 ,2,, ;if;:::,·,t;;t;;;~#: t1~ ':~~Hi88ti ib! :M~l05~~ii, i:t,~ 
349 5 max .167 2 -.004 6 .107 7 .106 1 6.384 2 .053 1 1.653 5 

:03§()'.) Jg;f~f\r~si min ;';i:~:004l1§:i f1t ;;~:1l±.:;1!J'B~,i'.f1.\ '91 1fi\ltf0l)5~fit?i: :}h 1i]Jt138;if.W fQf Jls.S'f06il{[ at f?sfj~53('. 151 ji:f.¢@53Ji iii 
351 M36 1 max .153 7 .158 2 .107 7 .106 1 6.384 2 .085 1 3.167 5 

i352°!: :tf)U:?f<:: l:tF'/ik\, rfHiii >':'&{006'.ii.;t t'lt 'i'ii!NJi1bo5tttiHi: ~H ~'i'.€Jft©05TioJ.};1 w; lrt?.6t:3'84!'.z s21 !EiittJ6¥.~ t1f ftat1671 ;5; '§7:,~os!fj iti 
353 2 max .154 7 .157 2 .107 7 .104 1 6.326 2 .086 1 3.133 5 
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Member Sec Axialfksil le v Shearfksil le z Shearfksil le v-Tonn,sil le v-Botfksil le z-Top[ksiJ le z-Botfksil ic 
354 •:-, ·"·;-" mk, · ·:ooi 1 -.0015·, 1 · ·· .oo5': 1 ·'~o.326; z, ·<-104': •1 ·-3133 5. ·:..oaff'. t 
355 3 max .154 7 .156 2 .108 7 .102 1 6.268 2 .088 1 3.097 5 

· •356 ;:, :'.:.- · , min ,. :oar• .. 1-· ·· ·<006 · · .1 _;·._005,::,, 1- _:;-;6268'- -2' .:.:::102', ·1 -3.097 s · <088':,-1 
357 4 max .155 7 .155 2 .108 7 .099 1 6.21 2 .09 1 3.062 5 
-:j·§a: '·.,.,,i<- ··• ,· :-. min : ·:oos ,· .f' ~.006· ':' .. ,r :: '•<ob5 .... 1:= /~:c2r'. ·:t ·'-::;_099,.;: a1 -'3(oa2i 5-, L'iog,;;; ·_1; 
359 5 max .155 7 .153 2 .109 7 . . 097 1 6.153 2 .092 1 3.026 5 

;;35()" .,././;/.. ;::;;;-::_c,:; • min ?.•<ooa:.i: 1i ; :i:~·:doa.::=,:·.- .f ~--'.:~_i,_005>''.: ,cf :{;i5A53r 2\ :/.2:097{; ,1 -=-~s:02& '5 !.\i'Jjg2P di 
361 M37 1 max .135 7 .225 2 .109 7 ·· .097 1 6.153 . 2 .099 1 3.487 5 

''1az; f):/''· · ,,r :''/'. ·: ,, min ,:,·::009 >: 1 _,;2;002 :1 ;,'::::005:> · t· ~46A53;,. :zr t~_ogt7/ 1- ~3.48T '5 .::;;;Qggf:'.: f 
363 2 max· .142 7 .213 2 .116 7 .089 1 5.228 4 .12 1 3.018 5 

;;35'4{ ''" ····''.,. \/1,,i'' /1\:i man ~C':lf16 CA? \,::-::;;doi>Y W F/'/{oos;cr/ .• 11 'If5\.:2'.21:fi: A: :'.:::(oa\'.f\. ,f ;kl018\ if i.':\'}t-21::t )t; 
365 3 max .148 7 .201 2. .122 7 · .08 1 4.669 3 .142 1 2.494 5 
!:fBEf , .... . ,.• :, ,> '2 mln J:':;022>' ;1;,: ,'':•t'-=c'.tld:t?)', :1; :Yritoo5\?f. t ,,J4".6Mi ;3i :r!.:;oi:Ft ;-r :::12r49'4!:, s, U\A4-2:·r if 
367 4 max .155 7 .188 2 ... 134 5 ·.072 1 4.098 3 .163 1 1.915 5 

i368t Y:'//{;';c':;!.: 1.t(t/:/ min i:?·102/fk\ T i::'.f-=;bQ2;'?,':;)i '.f \:f+ioos\U:.'.- :,f t;.;.}itd~B> ;3; f:;!idtQ~~ A w~~g;f'5i? :ff ::.~:1'63'.t '.1:, 
369 5 max .161 7 .176 2 .146 5 .063 1 3.472 3 .185 1 1.28 5 

''aizo,. ,,,,, •· . .,,~i,,' i),}?,:::: min :l~- roa5,,f, J; tt'l:~;no2¥Ii:Y. w; :11\/Jdofi?'./): AI ita\%12I ;3~ v;i0sa::2 ff;:. /~1\2a~- 'if f:'::Lfasf ek 
371 M41 1 max .113 5 -.157 1 .002 1 4.145 5 .232 4 1.431 4 .016 1 

;a,1-2"t ,{(j:ij,'';:i;/f, fi;'i \'/ mln /UEd\16'if/ \t )f(t4(:i/:j,f:fh ti i[f;;ttt22st/:;' .(f ~;(?J:232,f '4/ }\4ff452 'if :'.'.<6'.fff;i .f= f),l14fH:t: '.iii 
373 2 max .113 5 -.179 1 .002 1 1.095 5 2.902 4 .702 2 .356 3 
}a,t~f ;;,:\'::-''':'. > '.di{,t'? rffin L::2.fd'.f6'.'.: ,4: ;::,. '.if4:f1:'/i't: ft: l\k243'./\ :f :fi:-2:902:i 4:, ;lf'.095} 5;; J~;355} ::f /'l'.!702H'. :2: 
375 3 max .024 6 .177 4 _041 3 .558 5 2.103 4 .304 2 .304 3 

'.i3iz5,; :;:, ,,,, :.,, :? 1;:·;. ':/!:\; m,n ;JDi•.'.l(f/' ';{ di 1+ ;f':.'.O':i~@:\[>,;j; ;5; :g; ,?;j(j4'ji}F( :za ::;,i2(foj\ '¥ :t;;°:55lf'W i/r '/4304\; ::r t.i'.@©¥?< it 
377 4 max .019 6 .155 4 .02 3 .306 5 .858 4 .076 2 .076 ) 

ii3781 ~\((}? i.} ,r, ';{/ mlh l;/8AJ:\/; \f: ;'.:''/:'.:fb4li:Y::t if (:'i;dt:A\02:r,l;:'.'.; :~f ,::(;¢~858:::U ;:4} ':\:::.-:-:ldt>'{, ig" )/:.'C076t ,3; ?i{o;z&S 2'; 
379 5 max .013 2 0 1 O 1 0 1 0 1 0 1 0 1 

i'380it(:,-:,:'.::·: :i<iY\'. min'.8(':i()U:;:'.i ifo-')\':;''\Tih::,if!:;): Ai lc',;f'\/~f<!;';:,;; '!ii ',:,'Jn;:.''.('. :tr ~i1\:o:'iif\: ~}:: /'('!.'(f'j'';: i1: o'•<''i.l:<i/ ]'; 
381 M42 1 max _167 6 .046 1 .054 4 3.926 6 .358 1 3.75 7 -.017 1 

\3821 JJ'.:t>ttft~ {{ )\";, ifiln \i,J:o'!h:,i':; /f 'i);:/-874':'h?:t: Ei' ~i:/);2.1'5/\'', }i \'ilill.358}i; '.ijj '.)3i926R if .'\0'.17(! 'f, fr,,;;3'.75;;/ ).; 
383 2 max .164 6 .036 1 .046 4 1.32 5 .218 1 3.067 7 -.01S_ .. 1. 

i:384'.d?/;]~J;)+:\.: Ct?> . min r:t= .. /:foiH'/' tf ;\c::)3'84(/:'ii. .it ':'if:\;;~20,'z::?,i.'/ •si 'fr/1::'2;fifti t1\ /iff:32/I ti ifj:jjj5j.:';; W 1';';3)667 LZ.i 
385 3 max .16 6 .026. 1 .038 4 -.113 1 2.251 4 2.406 7 -.012 LL 

i38€W' ,., ,.,, \? :,,;r:,rCi fn'fn fii.td/!:\:, :h· t'::{:):894?'.ilii :5;· }r?:WW9!1f~[/<\'f: /5; ,)t25z5:t> '¢ fi%tsfrn ffi t\0'1Q./ Ff :?;2;405 'T 
387 4 max .157 6 .016 1 .03 4 -.041 1 5.287 4 1.768 7 -.009 1 
f3'88] _.,-,,c;;!';C:ij :~::\ , . ifiln }}ktciO'i/:\; 1/ 'i\,[i;J;g(i4;;A::C: CBi :f;:::f;Jff9:1lffi 'sf i;'!5\2'iftt' i4I ::/l04'1iJ: (1'!: :[\b'6g';); if t\iJ\:168} 1J' 
389 5 max .154 6 .006 1 .022 4 -.003 1 8.357 4 1.192 2 -.007 1 

I-3'§trr: ,,, • , ''.,rt \:,gt:: rii1n ,,;,:_:;,rn::·r:0
~.- 1:-f, /,: .,;;Jff:.;r::::;cs;,,;, :Bi \ht;:J}{as:xtrt :sr ,t!;'tfa"57fr ,J:: &tto0a0> ,M 1{001:;;;;, ;;1/ 'f<:rn:92,/ ,i; 

391 M43 1 max .267 6 .006 1 .022 4 -.003 1 8.357 4 1.801 7 -.033 1 
J,3§21 tr:r.;;~tJ15r1lrr, iitftMm riiln &t~Ji,1>\itt1i,; r1:t \t¥6i:{;:"Jao6i&ns ,-st i!:it<fi?nJ:tatr~tf,t :51 dta~astd !tt tz1ooa'Pi a: ;;Wt0:a3tJ i1? ttffsi!@;:: 'i~ 
393 2 max .266 6 .005 1 .021 4 -.001 1 8.654 4 1. 736 7 -.033 1 · 

f39},i:i -~;ffj {({;f;i10fJM;f ff! t)>ltfao1;t'f.,ti !81 (1'ti.lit8Zsf.Hli ;5, 'ii}8f654t'. ,4§ ?@)orltt ;ff ,;{l;t033&) ;:,:: j{C:,ii'l'36% ff,: 
395 '.'\ max .266 6 .004 1 .02 4 0 1 8.952 4 1.67 7 -.032 · 1 

ms§~fi ,,,.,._,,. 1?1,;/,r;~,;:1e1ri"i,iii E4?)IoFfif, rf fa,Jtft:a'osH::\:i;:; ,a:; t)Eff~:fsjft\ij 'K ':tamm&; ':it~ ::r'-":!:oIM'iit itR :~wo32\i: Jr ¥t;:;1eavli1 'JX 
397 4 max .266 6 .003 1 .02 4 .002 1 9.251 4 1.605 7 -.032 1 

13981 ,,_,,, ffill'i ii:ltAKt)S:JWtt :r1f ';\Fc\1!-1ifao9:iffi;'.J \a: ;f!'igKJMra1t,;\1j\t J,i ft(?1'lt:2's~?i' :4B i?J002fJ! hf ifl'I032fti !'1! !:fi;ftl:Joi3'i ?t/ 
399 5 max .266 6 .002 1 .019 4 .003 1 9~ 4 1.54 7 -.032 1 

I1,foo:. ,,,,,, " rttirft It'i•lt!of!#1t ifi 1.tn,ns:a'1tci,1mi@ iik~'¼:tV,f1:fdt\t-t ;5:: :~£9f5'~§1i, i'4~ it~ m: 'ViWa2?1, ~1~ ~f;:;~154» trF 
401 M44 1 max .432 6 .002 1 .019 4 .003 1 9.549 4 2.466 7 -.076 1 

ra:0211ttJit,f~rigtg: itt,~!!:ftff, mM rt.titt>f:§ti\·: 11:r tJ\:t?PWes¼fJ\fil ;as r-it'tfct,;11:rafsttr.m; t5: ;ii?f5?i97 i4ti ::f41ooait11 r,1;~ i.i.ff0:1at:ir ,1 :; t~i!4mf,, :71 
403 2 ma)\ .433 6 .001 1 .018 4 .004 1 9.712 4 2.401 7 -.076 1 

'¾014°1 ''"lfu It~J.'.:ifol~::;!.}/ jf, ';t,sii!tiJJ'69'"'.\{f @ 'i'IJ~~1ftifi:'i:ktlifa ;5f ;~4gj:7il2:i' 49 :f:iido)4%t hi{ Y%M6?!: fat J!,l2!Jo;i;,1 fl/r: 
405 3 max .433 6 0 1 .017 4 .004 1 9.876 4 2.337 7 -.076 1 

t4ll6! t~i~h\ fu1ri @};?1IoJtff:I }ff ittft~J459t;,:;;1i~ @ r;,t?rct!~f,f~81.0tmt !'& 1M'fso/6t )4[; ;:\~ltioat~ ar tto1i&f: ;ff !f~2z337{i lli'. 
407 4 max .433 6 0 1 .016 4 .004 1 10.039 4 2.273 7 -.075 1 

ti!.'@ fii·; :&i'il:\ \Itf;:?(ktJ,;;:t~ {'fi ~4§\~:;::@to/if;l,it'.' ta'; \'l~il~t1l%f);~;; i!)f i?,1,t.Eo&g,/ 14~ rtoomt 111 Jfro,75''ili !ti i};2t~it~H tV 
409 5 max .433 6 0 1 .015 4 .004 1 10.204 4 2.209 7 -.075 1 

1?1-ilt@B ,.,,,,.. ,, -.,,,,,,.. ,i fnir.i 1rJtl00'1Wtt: iii J\r:J+fi:':i'W'Y'/f!@:12;;;,¼fµ)kitf;'i?~ '5:• :;.l:fflit20W1 'Ji: :;:;~/00$.t ft!; :;t,;0757:; :.t ~i2':20!:Pi rtl 
411 M45 1 max .485 6 .052 6 .015 4 .004 1 10.204 4 2.508 7 -.099 1 

}ij'ij~;) ({{f.t',:ffJ\!1!1!W1 iii\Lt.~st, m'j(,j JG]ol)'#fi;J ,:,g ¾:j}1¥idsfrt~:j g\ ?ttiR1~%6i'2)M:l, ::5~ t~JOl20~} :$. J;:~~00$? t1i W'ttfgg\; ff :t~2fs0'at ;o/:' 
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MembPr Sec Axiallksil le v Shearfksil le 7 Shearlksil le v-Tonfltsil le v-Botlksil le z-Tonlksr Ir. z-Botfksil Jc 
413 2 max .485 6 .051 6 .014 4 .004 1 10.188 4 2.445 7 -.099 1 
414' -::·,:, min '-:002·'.. :f' i~J:lEf .• !'.l -;:·;<.t7tr,'~- .5'.'.~:J0:188· 4. -:·::::;004;: 1 :·:{099~- :1, ;:;;:f445' '7 
415 3 max .486 6 .05 6 .013 4 .004 1 10.172 4 2.381 7 -.099 1 
:4-Hr <-: :· · min · '.002-:,·- 1 .. · £:079· · · g<> ..::175 ,.,:: -5; :,:;10·::.t12: ·,1f -::~1004:s ·1 · .· }09ll:- ,f ·t;.,2:38~\' .'l· 
417 4 max .486 6 .049 6 .013 · 4 .004 1 10.157 4 2.318 7 -.098 1 

:-41raI J;-:, -, · :-'·'·· min,: ·,<003 /.: 1: l:07~t ·'·' 9, ;:;;7 ~174f:•t: :5' !ltdi1'5i-lW ?:(OM::·. f. /\098;: :1f ;r;:2,:3':fii::di( 
419 5 max .487 6 .048 6 .012 4 .004 1 10.142 4 2.256 7 -.098 1 

'.~4201 tt/·/ '>:' :J.:c · . rriin r:':\to0a< : ,t: .,:,:/}07,g,:' , o:'· · g; :Mi.;;-J/13:;:(."r '5~ ,121 O)l'lf2 '4I ?)i'Icib~?, ,f /£098( ,J: i;t2~25'ff:;. iti 
421 M46 1 max .464 6 .27 6 .155 4 -.047 1 9.056 4 .089 1 4.597 4 
:422\ /::: ;;, •o':'.-: · min :'"·' · i:003./-· cf -' ;;: )002V : : :t1 il,<::eJto'l:i/Ji :5; \@fo'56f [4:./:Jj,47\J A:i i~'4i59'1'- 4; \'.f.::ioagl~;, :,11' 
423 2 max .468 6 .266 6 .147 4 -.042 1 8.386 4 .089 1 4.183 4 

:'424:fl-:.'t\ :•-: ',; ·'.;: · .,:, )\· < niin \\j:()ij7i(j: ~f ?/;:.:;002/?t/ FF \['\j.i.f/{d93'£i't :si ~.fat3'86t ?:if, ;fjfti42'.ft At JEl:'f1!i@: )4:j );i;\689'1[ ff 
425 3 max .472 6 - .262 6 .14 4 -.038 1 7.715 4 .089 1 3.789 4 

::42irr:• -' J:' ·,·;; • ... ; : ••:>' •,. min !-"'.,Jfi2J'; w :'·:c,,:002/i: > .,f i:{:,:;;,1;M1:ft@i s; ;;1£1t11?n:F· \11:I ?:tomJ:r:;: Ji: :;Js}tatf ;:4; J)Ifoijg'.1;~'. ii? 
427 4 max .476 6 .258 6 .133 4 -.034 1 7.111 8 .089 1 3.448 8 
'.42si wt,.•::'·:,• . · ,_,: min : .. ·:::,:ot£r ·,., ,f , ·.,>>:ottti:r,,. ·r :;\::"~ioo/g/,••c ?5t \;1~1ff:rfo itr: ti'fosW'V :J,, x~r&'l-448'! ;g, 'It!';foa§ij; :;ft 
429 5 max .48 6 .254 6 .125 4 -.03 1 6.504 8 .089 1 3.134 8 

,;43()1,is=r}/:il".';, . ; tY:":-; min /V::{biS?:i '1I : ;-'L{!bo~D:f':F: '.13 tti'.)'.6i1'.f@'i; ::st ft't6i504E;@; '2lil03it't :tt ;t§'%'i!a4i 1lf ii1i210891{ :,111 

431 M49 1 max .029 6 -.146 1 -.002 1 .089 1 3.37 9 .868 2 -.004 1 
j}32) ''.//;'.':t./. min /;'::fo()'j'/'. f. •+.-.q.f/:fBi{/ 6i :f,:;:))l:tiiffa0k B' J:·;f\3I37;,t '.g; }(¥!089g W, :;;~'(j(i4\; :ff/; tt/868fl( '.r;t 
433 2 max .029 6 -.148 1 -.002 1 -.016 1 3.922 9 .77 2 -.003 1 

;;43¥ iH/::. · ,;: ,c , :•·¥. /:, mfri >J:~~002:;;::: 7,; ·:O?:;Jfo59f;/ ,52 tfii'!/:.\2:i§h\J 1f: ,1~:1ti:12i?: 9:; ls'\'affBi\i' m \No'o:tU rn: lti.t?Jt;@i ,i 
435 3 max .028 6 -.15 1 -.002 1 -.123 1 4.477 9 .674 2 .079 . 3 

:,w:a6{[,:-,,> ... , ••:.• >/t-·r min > ::::002§: 7/ >'-'i:'.Jto;'tJ}t::1 61 tJ1if2a:1Ktn ta; 1i,t4t'it11:;; :gt tHM@tm: ?ff :;(tl6fi§rn ;g;: 'i(l'.lBz~Il' ig 
437 4 max .028 6 -.152 1 -.002 1 -.231 1 5.034 7 .578 2 .281 3 

/4sa1 t't.; . , , .:: , •' r'st ·, min ;; :,'J;:tt:t/} :1.:. /.it)Jl"d?'.:ft'Y ;5:; ?}111;:t2a3'tfr?ft ·1;, :tr::s:ro§\4I tti :tll2s":1@ ';f: ::r;r2,a,U?': r3"1 :;;,;t;tgiatt ;z, 
439 5 max .027 6 -.154 1 -.002 1 -.341 1 5.603 7 .485 2 .485 . 3 

;!if4(j1 Iii;-' ttc. f - '>::..:: /' ·1 min Yit'ltJ?fr Ji'. '/.'./~~'.{dfi5,.; /( :tr :e;;/Jf285\fr('.i;; ::-3'; ':;,'#5:6033!' ft/ ;,;,;J34~:H; AI ;,i?485fa f3' it:ii£Jf853'ii '-Z 
441 M50 1 max .027 6 .349 7 .051 3 -.341. 1 5.603 7 .485 2 · .485 3 

;442; ,;:.-;,,o: .. ·. ·, · "--s, : , mini/: //:ri'::t::J t , '. ,·sr0Jsf1t',; J;; m/1.:Jtos1,1,hJ ,2:' 1t¥!Mii'o:tm ft} :2s'-ftai.1~~~ 1,11 11~14at,1:11 ;~ l;•i¥t111sf:j ~z 
443 2 max .024 6 .335 7 .038 3 -.161 1 3.98 7 .273 2 .273 3 

,444I :c;.U,;t'·'. ;< : >/'' .' rriiii {,, ... '.i'i('';.:c;: t1t I ;,,'t:03'iff:,:c/} i1'11P:if.;Joga/lttf ,2( i;;Jtr&f98:ri '/'[;'. fii!WB'::titi:\ ft!; /:;~2Vo3'i!i (3~ !tc;;2;t3:;1.ci ;t 
445 3 max .02 6 .322 7 .026 3 -.048 1 2.424 7 .121 2 .121 3 

i'A:461 [if'. +: ', ; .. i;'i.\ ); min i·tftf§;h ;;t s:<('i~bi'tl\1::i{i di t,\@~;026ift:m lai: !i~2fii-24t( ff/ i::!'.10~8-l: tf;; f:ifj~:1¥1;, +Si ;ht/ff2;1\H! /2:: 
447 4 max .017 6 .308 7 .013 3 0 1 .934 7 .03 2 .03 3 

1Jlta;: h<:''/. :·,: 1 .. •• ,,-y.;, min t,:,,:2:0\:•.<!, c:t: ::;:u;4;tiost?:iT:1; itt t;;%'.fO:·f3U?tJ :2f. rf1~;934II w~ :.;;it:tiKJti :ifo :W;;':'ottMi 'ai :i;;-/\·toat?t:'; ,2f 
449· . 5 max .013 7 0 1 0 1 0 1 0 1 0 1 0 · 1 

I?f50} f{tc.:}i•, :,:'.;\fc:,;,/;;c/:, r'fi"in \'.(;\:,:•t(i/t{:TI~ :;~•; ,: >'·<\-'.;Tm-. s:·{j ;:;:j;i ~%%![~t(H~1f/f;EJ, ;Yff iJi/Mj'lEM ,,i:; j\ :;11[ffoi\ef:• t1f! mt:W(o:;_~\t}; \i;j 
451 M51 1 max .515 8 -.012 3 .01 5 .922 6 -.798 1 .671 4 .675 5 

ta5z11rrni."s,~:::tr\ :;:??ti/ min 1ttt;f:}fottt;ff, fit t&t-0~oli~tttrt :st f/iB~-#i;ro~fi1;i1nti t!48 rit~Wl§ifti iri ~t-;;;f922J? t@i J@fi:l"tst~ !5:1 t'>1?67'=ifi~}.;l 1-.m 
453 · 2 max .515 8 -.013 3 .011 5 .917 6 -.794 1 .667 4 .671 5 

;~5'4} ,:,;:, :,\t/?}A ;,.,,,.,y .. , ,, min '/\::,s@7J:?t: -;ii~ ~/d-it'fo,i,3\c;:fg :'st JYtE:?.;t!ffii~1tiiiHlf :\4r !tfifft§}4.?ck1 (1t ,tlrt19~;,1tt '.6g l,~f6¾'1'-}~ '.&.! !})¥66:iNf? t.t:: 
455 3 max :516 8 -.014 3 .012 5 .912 6 -.789 1 .663 4 .667 5 

{456I i'.Wi/!:'.,.?//' '':,'"''2"- min f~lfiibfl,f{-{ ilt :'?,;:\C:to'WtJi;}/J i5'i. 0.1W:MoT0!l"i2@11t 'Iii.I ~t~/17~9ttt! m} JiWi9il"Qt't, '6Ji 1:{{lztm;zt ;5,; '~'i:4!66j\1:{] t.if 
457 4 max .516 8 -.015 3 .013 5 .907 6 -.783 1 .658 4 .662 5 
itsaI '.:,,,,.c.,,, ,.. : , i;,,sf.,J_,,,_) miri ztigitL-f•:;;:: t1t -;/J.\itif,Hi!ti'cft1"11 ;5~ ;i,1,g110Jt&i~/it1 ,"A:~ :@ii''Z:ai'Jtt~ :1;1 &ti%9'.fl1t~i1 "Bt titB"B2¥t isi 11~tt'l5a;~~ im 
459 5 max .516 8 -.016 3 .014 5 .901 6 -.778 1 .653 4 .658 5 

i~6ili '-1.\'[;iv:tU\-'.';·,:,: lic;/i(;f\J in,ri 'ffEtff.o?:ltisiJj :rrm (['.}'iiftola'if@i i[i4'.~it1f'Jio~114!if&lfii !~i WLt51Jr,}tiflJ 111' t~;t§ti'.ij;,fr: 16~ \1~6580/i f&i fS~'ettttlfi l'a"ic 
461 · M52 1 max O 1 0 1 0 1 0 1 0 1 0 1 0 1 

i1462l ;;t,':f9!}':;;}f/, ;,':/'iii}? mffi ,,,,,; ?;ti. :f:fi':B~lf0il'1~f';#.1 wn ~f.f:Wolltf~j\ ~li ,;:;~Wiffl]t; it ;:;;fttot• 0.1! ii~ fi~'ifo~,ti.f@ in 
463 2 max .002 7 -.007 1 .003 6 -.002 1 .002 1 .001 6 .001 8 

1464':1 , ' ,,c1,,,'-,''~ ,·,;:, ,':"' rriin ti!\too21J, '.(% ::L:itf;J1;00ftxrs;;:t i;H iIJfI~!003:f"ifiii ta;,: \tilfofi2~'ft I1i :irfc~'0021f~ t1t ;;grooj,:~ l811'iif.~00'lm};i f/:3~ 
465 3 max .003 7 -.013 1 .007 6 -.01 1 .01 1 .005 6 .005 8 

f4661 :::~u,,,.: '0 '.3' ,\,¾itik:".1 min :di;i'0otti[~ ii'at IiJl;J~o\fatt,f }f1 t1tt-;1ifo¾1#.4B i& &lf:¥Io:1fii.i tff:~ i%1ott~J;g ~if Ti.iro"i!f5ili @i t#rtrJ05l\,~1 '€if 
467 4 max .005 7 -.02 1 .01 6 -.022 1 .022 1 .01.1 6 .011 8 

ra6"at "" ,'""' k• :;;-, r:J1J&;:r=; min rrt;~mt1s.Jt '6% Wl1B\~('j:2¥J1::;.;t %I &~tJ?~l(Jfl!J\litt isl t!I~~m~zt~ iw ;gt,J2et12 r1;;. 1~~to'.1ft:1r ra'1 Ettoif~twi !Bt 
469 5 max .007 7 -.027 1 .013 6 -.039 1 .039 1 .019 6 .019 8 

Jato:t :,,:;c/>\i<'·: · :+e;,,, min ;;;1~10ttmt 'tf, iJV1%Jo2izisJE:'l 'It ::tL11tgI01IiI:!ift.:tts1, ,b¥,t;toa9t:.:'i 1~r :)1"'1.ff53'!JJ.ijl iifo ;,1got~1;,i :ai :~tko1@it re; 
471 M54 1 max .02 7 -.027 7 .013 6 -.039 2 .039 4 .019 6 .019 9 
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Member Sec Axialfksil le v Shearfksil le z Shearfksil le v-Tonlksil le v-Botfksil le z-Ton"'si le z-Botfksil le 
.A72 ... ·. -c .. lmin. . ff .. - 1 -··· - ..:.027"' 9 - • --:Cl13 _- 9 <039. 4 ·-·:·03ff·. 2' ,··,.::Q"1g·,- 9 . _;.:'Jj;1~:f: 6": 
473 · 2 max .02 7 -.028 7 .014 6 -.043 7 .043 4 .022 6 .022 9 
!474, ·,. _,.· -· - - ·;-=.: ___ .-.= lmin ·._ 0: · 1 · 0 -.028' · : 9 · ··- ;.'.lfM_-.-·, g· =·aa:o43·_: 4' -··':C:J'.43·:: q; ·-=.•l:022'·· -9 = ".:::022-'' ff 
475 3 max .02 7 -.028 7 .014 6 -.048 7 .048 4 .024 6 .024 9 

'47Bt·.-- -'"'<:' .-: /.-'.,:-// m,n,: -<cL:.::. ,1' - <.oi1l -g ,>,--<d14-_J:; _g, .-,,;::o4~t 4i:s:_o4if'· tt r::.JJ24=;: 9- •;:-~:024:F. :5, 
477 4 max .021 7 -.029 7 .014 6 -.054 7 .054 4 .027 6 .027 9 
:ats; r,·.:.)r::.:\;;:, 1:.:/i{t:>.: min,,,.• ·YorY?, :,fr ·.<r.:a:02'9,> . . i, ,:g. '\E-.<o.t4•.ic·+ g: ,/fd5'4': -4.i :i'!\osJc.,_ ?~ fe:::to2:i/ '1i'- ;:',-~102-tr; g~ 
479 5 max .021 7 -.029 7 .015 6 -.059 7 .059 4 .029 6 .029 9 

r,amr•;,:;•=,_:: .. ,-;,., <· ·-',::''?-<,-•, min ::,::c=·::·o,.:;:-,, 1~ ::<·.:.:JJ29 -, g. ·.,,_,,~:01s·:.'/- g ':'.iiJ1m:F ,i; .•f::059· :,:p ::1.:.'.·029T :g· ·::.<oig·/, B: 
481 M55 1 max .021 7 -.029 4 .015 7 -.059 5 .059 4 .029 6 .029 9 

t4a2,; :;i.(;;\t,>:3,:;, ,'>''.L>\:'-.: 1min r>:.:xonJu \f .-< 1t<029>•:;,; :~r ,,-/1.:/ot5;/t?. 1.t <t1:0sgu· :a~ ;1;,Jj5g;,;; 1ti f;,:to2!lt g•, t::::102§?; ='6\ 
483 2 max .023 7 -.037 4 .018 7 -.144 5 .144 3 .072 6 .072 9 

t~aIP ~~:;:;~.ei_:,;,,.n -'-:: U/~):? min ?(?cfr>? ('f:" ,:/-\',:;,:oit·,>'.:'. t~t i/t:::;0.:Hf!:?if-Bi' fi.:t:1"44<; 3:' :ii!Mt.!k\ itf <:r:012:eJ@. ?:Jtoi2h Bi 
485 3 max .025 9 .121 2 .145 3 -.217 2 .236 1 .095 7 .102 8 

1'486\0 •-":U.:i=.: ,.Fe i:_;/:,%'t'.0• mln !£.ili\61:?/i ,1t i,y:,:J:fd2'8\/;,) rif }V/:'..=;':1ii8:?'6} ~21 1I1~236'\'! i1f 1''\ff2!f,7H'. ~2i t@!lfu2{t1 '.ff ,:;;fJ".{jg5M 1-J 
487 4 max .026 9 .113 2 .145 3 .088 2 .174 1 .408 3 .495 2 

'f48R:l if;:¥;::\/ -U.<! !}.i\/9/, miii i;,:/'.iio<•,/'.' ?If ''):Xi:1'02i:';J/?: ~1'. (t}:,:}.:f7.6;;,::;:f ,2t ;':£,:~i,74:t' if:; ttioaIN'. ii /iiY4§sit ;-2{ \l)~t4€la'='f) i3f 
489 5 max .028 9 .105 2 .145 3 .372 2 .132 1 .786 3 .954 2 

ta§l:H ,g:r:,<>iiLi!': l+:\?:i+I151rrlln ifi:'.jjl}f\:, 'Bt ::.!,(/:?61'.2!!'/:A/ \if tX:?<.fz&'.':?f' ::t Ji:Jf32::: :1:r \/:'.::§"t2'\ l2l V@54f; ?}; i?Sta(f}'. t~s 
491 M56 1 max -.011 1 .046 1 0 1 4.334 2 .116 1 .255 9 .005 1 

1:fif92i :r:tirr:?:',J;; ,, .-~==~:t min :s. :tf29:F::1, ":-r ,::>t?2i:i3';<;.;- ,s: ;,:;;,JJo,t:t\~'i! 'ff/ \ttit:=rB.r:: :11: :Ja-;:smv, 2::: ;,Aoos¾: ;T': :::r~126'sirr :i:r 
493 2 ma~ -.011 1 .039 1 0 1 3.579 7 -.011 1 .143 9 .033 6 

'ia94i JF!:?}Ji\/'.in, l':i/:fH\/;1rriin ;::.:~;291\:I 2,; :::.c;/1:26\:·,t:, ,a:: /)(::foaa<i/ '7; I:tdlnY?: ifi; /~3y57gi:i /"ti ';;';'f033}i'i if ',:,:a:['.143?!? 'it 
495 3 max -.011 1 .033 1 0 1 2.81 7 -.118 1 .041 9 .082 6 

~496% ,,Et:·,,.,,,.,,·, ,,c:.ftfJ:( mrn {'.:\[29W-\; 2f 'i>?ti!6'6L i) if //;;:'iijj35'd;'J :rt; t:JtHht ;1::, ';/i.i2['tfMi: ':ti ;;'f?©"i@f ;6". i;;;;f6'W1''i,: 91 
497 4 max -.011 1 -.007 1 0 1 2.001 7 -.184 1 0 1 .162 4 

¥~€fit ':""!'f'<' ·,n;: i:iJ\1't\h;• min Yi~i292t? -ti' /;.: 4ti306:fr'/:\ a: /;}i ·:i!b3iJ:J;\ [f,i; ;{;'1~t8:it'2\ i1'\: t+2iO'IJJ$ /i,:'. }%;:'{162\1 !if: 1ttto?;f;r m 
499 5 max -.011 1 -.013 1 0 1 1.096 7 -.155 1 .003 1 .254 4 

liBcJd./ •i,,,,i:,~/;;;',::- t>;r::::~i:: Min ,1r.i.:-tt{o:1:P 'ffi 1,C:)~Jat2>',_•:; ·it t'(t;;to4fc·?'-: 6\ :.t)ffsstr t:tt :J:i~@9cit r,2 i\±{.2§'4":!! ,,t ;.;:.:::most,, -r 
501 M57 1 max -.003 1 .582 7 0 1 -.05 1 2.984 6 .494 6 .005 1 

f§(@ iMf;iiU::;\fri. _;,,::uH-:.> mtn !;/~fJ85-SU: ;7i : : :y_f;=oatF,.'{: ·}1;: \!;;:'.:{d413;:::;,; ill! ,it2f984\' }t, H}[Jif5f!( It ::;,)t'Q()fi;'g ';jj i\;Q4g~f,V. If 
503 2 max -.003 1 .578 . 7 0 1 .01 1 1.956 6 .41 6 .004 J .. 

'1§041 'ii')\,)L -. ''"•-"· .,, min ;i;:\;:~:g5£si? 'rti '- :i•=?i;032i/,;;:J 'ii<i :,t,,i~tdit6\\Ct 'ff ;;)iitt956i1 '6t .t?i+lohi\i{1 a.--; !).st0'04iJ i,f': i\'1J4t.!iL >El" 
505 3 max -.004 1 .573 7 0 1 .064 1 .936 6 .33 6 .003 1 

t5os1 fi!riiMrn:~J%' •-, fi'iln :wtr1a51ti ciF I:ti·fo29t:c>i ::v "Fi'JJoii'4'fa::<:: 'i:>'; s;g;f9i5+1? :5~ Jt)/o'fi\,i1:{' ;~1r, :1:too31I ;M 1\¥:lflo':tt/: ~et 
507 4 max -.005 1 · .569 7 0 1 .113 1 -.047 8 .252 6 .002 1 

]§©Bi ''''"' = "· .,;;,,;; t::B:ti'::2E :mln ,t::~ff85f&t //2 ,;::\D:l:026i.L< }tt) ;////042:\f(i, '6\ :&Ji04'7:il¾, tr: ,W?:ifi.1'.J[f \f \~002i'i tti i,\i/2'52i} '6'. 
509 !') max -.006 1 .565 7 0 1 1.096 7 -.155 1 .184 4 .001 5 

~51':t}j " ffiirl ='#i,Utis"6\~+ fiet r;M&~;o2rtt1fEt1 (t 1:!BtilJ!oWJ@~c t51 1/f'.$1ts5its d1! ?;=ti0§i3t m; ii:?iooa1il ;5\, tt9IMI1:ii ?4 
511 · M58 1 max .023 7 -.027 4 .019 6 -.039 3 .039 1 .027 6 .027 9 

15tt'.2-i lifa;':lfi~t1,}?i't'E {tf@%'1i\ min il.1=-',trot,tf;~ 1,1:;: I?tli#l02Jt;tfti ,:5; ?,t::::JtfgtW,t '.gt 'n,.:fos§:t~ tlf =tftfi@§It ta;! :1:J[o2.v.?t :§; ?t@2t'tit 1i'; 
513 2 max .023 7 -.028 4 .02 6 -.05 3 .05 1 .035 6 .035 9 

IBm'Ait rtt1;,'t1wn,t%:t: itti{Jffi,1:;m ,m,ii \?tt!ioiii-t@ Ifts ?trHit1ro2§:!:f:tt ::5, Jtt&t:r[o2t\:t1~ tgt '?i?iJYo5?,':? m: ::M1rosrit ;a,, J,IW!:©as~J@) tf,~oas'J? :Bi 
515 3 max .024 7 -.029 4 .021 6 -.062 3 .062 1 .044 6 .044 9 

f51'6l :,-, ,, min Wf/,jlQf'!:i.i)J ff} f1E1:~'¥1029'!.ff:Ji t5; }jfi.fj¢ii)zjj;[j{tt {gj: i.,\}4{062nh Ii? ;rfij(jfi2?1/ i3} itl{O:if4il i9' 1fNrbWiili :6I 
517 4 max .024 7 -.031 4 .022 6 -.075 4 .075 1 .053 6 .053 9 

(5tfa1 lr.K~H?t ' '" ' ·-- ''"· mifi :0:i'.:i¼O:fiil\r; r1: ;;;itt:.£031'?'.g!/ f5' '.ft?c\;!{62~;;,i'i~ ,g; \;f.!£::07'5\I; :ij;, fi':f&o/i532: '4'1 i:_:f:()53:r; ]fi \~t:-tb53°'\ :€f 
519 5 max .025 7 -.032 4 .023 6 -.088 4 .088 1 .062 6 .062 9 

&'520~ -,,;,r,, }'.~§Nill min 'Btt:JO;;gJ~ \1; {::?();1032?:?iJ 'ff ii1\ii~02'.3';;h,tf T~t iS{,f[oaaiJ; iJfr ii{@Bit;:: :$: =t1fosl2:~ i!:f \\;f0"62l} :6~ 
521 M59 1 max .058 9 .028 5 .12 3 -.048 1 .153 4 .524 3 .692 2 

'.1522~ tt:t,;Jii.!W,fo\1:\"1 s.: ,.,>;~~\·:,, rniil WfgortzrJ;~ Iii t:,s;it1t:o'.!t~2I%' t4I Jt:iff;;J\1;'.f2i'.iiil let /i1i11i5Bfl ::4:t: tc.'.!lfja(a'l~, \11 fiP:'692it1 ;2\ !t:3!624:b' at 
523 2 max .061 9 .017 5 .11 3 0 1 .121 4 .939 3 1.081 2 

'~2$1 ;;l1!i'fitst\[;1;l~ ?'.,) , ,., lilr-lafi•5)tf '6} ,~H~fi0'03'i}fifi :1ti r/l~l~:ffos'+fi~ tzt 'Jt,;f#'f'.2'ijt;i 1lt •!!:rnt00l\t2: ?1t if.~fftfu8'jfl @; WJ[:§3§\:\:i J3t 
525 3 max .063 9 .006 5 .1 3 .009 1 .127 4 1.319 3 1.435 2 

f§Q'6]i -,.,in i:,9@1iiJh1 i6f :/ftt~i;aJ00.7?ilft (~ '.i/]:;}~t093'ig/,\ !2\ ·:Y%1'.~ftt(ii @! :11;\oog;J :~1:il ,~m;4351l Yi Wtiiii3;J!9'.~'.1.i\" 
527 4 max .066 9 -.004 5 .09 3 -.02 1 .172 4 1.663 3 1.754 2 

ffi28] i(:;7.'. .. ,c.,. 'ii\ 2,, ltr-;:;mf;rhf min !\!{5ffo~8fi\; '.6~ {=!cj!i¥io'.1:8f'f14 fif ~t"{)ii:bB@\r,i;Ji ,Qi, J/t1i!'t2ti: i45 Vtim21.t0.! ff/ It!l\754';'. r:;r ~;f;ff6631i ~ 1 

529 5 max .069 9 -.015 5 .08 3 -.057 5 .256 4 1.972 3 2.037 2 
l'5ati.fi ~l:I%iJJ-tttii t:Y- .,.,ili rn~i'.'t02m1r2 ti! ftt~1021viu:t ,~1 t'.-;%:trotc3t;1J f21 :~f1;256}f'.; a~ ;t~fusts'i ;51 c.~z-:o:ftt! '.i'2:: frfJg:t:,2,~ tit 
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Member Sec Axiallksil le v Shearlksil le z Shearlksil le v-Tonlksil le v-Rotlksil le z-Tonrtrsi le z-Botlksil le 
531 M60 1 max .117 9 -.026 8 .16 2 .432 4 .943 5 2 2 .8 3 
.532 \:,, >>:: · · .... ,-.· min .::;095::i· 5· ·· · <16'f :' ,, .. i :->:'::'.A53 /' i:JiC:j343:'. 5: ,;;.:.::4':ti/ 4' ,":-','.:'.8/i. 3 •.·,.,~2/ J :i 
533 2 max .117 9 -.027 8 .161 2 .408 4 .989 5 2.06 2 .857 3 
534· :. :. ·... ·: .- = ., min-'· ~.095/· 6 -; 'c::J162/:·,i .. : '7 ·//~:,154:·--i -3,.:/.::Jiagf 5: 'l'..Aoat-)k <-,851..:: 3:.i:~:tt"off.:' 2: 
535 · 3 max .117 9 -.028 8 .162 • 2 .383 4 1.035 5 2.119 2 .. 915 3 
535; ,,,:;: ... ,.>;__,.,: ',:.·•:':,,,min ·:::.:..:o95i~-- ·5 > '.£(163:.'.:''A •1.: ,;,;;;)i,t/155;,_::,,,,f, ":t::¢Itd3!5'i sft~13Brf/ 4< r:Jh5~~ 'tr ,:;t~frt:it'g·¼::2, 
537 · 4 max .118 9 -.029 8 163 2 .359 4 1.081 5 218 2 .972 3 

. 538i ,U ;;;:_'.;;::::,, : ;---.;,: · mln >~.09ff! 6'' ::: ' :.::_464X::-,;; 'i.ilf";i,:'.::-156',:/':'' ;31, '.)Jifj:j'g}/ 5'1 ;W'.?35'9> )jj /;.::;97,:'.t! :3? /:S2fff8'ii ,:t 
539 5 max .118 9 -.03 8 .164 2 .334 4 1.128 5 2.24 2 1.03 3 

,54ct :,/:-:;::·' :;- ·,. ' ·.• .. =.:'' ; .. , min :'.-d)96°• · ff / · ,:;,;-,:55/:,;;: -,% r;:,;:;;:i1's1<!>' ,ac. f::,1t1i2a" :if /r/334:t }f; v:.1,:osr; ,3, Y;;2f2;:,t\t ;:t 
541 M61 1 max .064 9 .069 8 .164 2 .334 4 1.128 5 2 .. 347 2 .121 3 

f5,i2= ".i\(•tf './ ; :'0:.;;L'': min ':/1:094/% €>' t:.:/.· ;;-25g}<r; 4/4 t?fa%s:zt~''@ VM11t2at 'S: J};'{33-a;'ff '4' /;it~'i~\'.fi ,:a: i1;2l343/'H '.~ii, 
543 2 max .064 9 .068 8 .165 2 .319 4 1.184 5 2.408 2 .18 3 

0sM; ,:,,, ,: > ,_ .•, > :".:c: > :::r : min .. '\:Jj!'.1st'.: .ff x:;c.-(l:.2a<D\} /t) Xttt:,1,5ac'lt':' ;.31 :¥('fI1'a4ti '5" 'it;:aiof )Ji 11:::~}f alriJ :s=:. t@ifiioat 'i' 
545 3 max .063 9 .068 8 .166 2 .308 8 1.245 7 2.469 2 .238 3 

i5·4tF > .,,,,, , <'r ::·y:, ·-'-'': min ::.-~jj95+ ... 6· ;::/:f:2621%:{ f[ :C\\/1!59•·'\'f;f 'g, ';i;iff245i{ tr/ ;,;:,;f308'!J: 'if ??238') '.3':: t@469t1 '2 
547 4 max .063 9 .068 8 .167 2 .333 8 1.342 7 2.531 2 .297 3 

i54g: ., . , " > \?i,f~-? niih .\ .. ::;jjg5'..:'r 'tf ;::c<::.126:'fr,':t ,o/3 Xt:~J::E1'6r!?/it :'a/ @i1f3~:tz· th Y;;f33-31\t '8:: ti;29t?J ~3? i'.~2'!53-ifo, 0ii 
549 5 max .063 9 .067 8 .168 2 .358 8 1.44 7 2.593 2 .357 3 

r.550:c ,:i•: x:s:,;:;,·:c; ., .··· , min : , :;:,d95\ -5i :/:,: ::ii26~fr;': :;; 'tti ,;J'i}::16k ;;:; 31; ?S'.1'14:4'.': t/X ;f/358?f ::a:: :L'.a:j:j57'{: •(f k~2T593'/ i 
551 M62 1 max .276 4 .231 5 -.017 1 .358 8 1.44 7 2.038 2 -.039 1 

{552:; ';)~y:;:};, <' t?: :')•,.s:c: rriii, ·:•>-:055{?} i :,t/J£~d42hY?Mt t1? i\t:J!zo§/,fff@: }?.;;;ff44;;;, /ih //f;}tm·a@@; \fib39H ;iC f4'21038't ;i 
553 2 max .276 4 .23 5 -.017 1 .387 8 1.357 7 1.775 2 -.032 1 

::s5}f ;,,,'. .,. <; ,_, · "''";:. rnin \?jfs~f•:w ~1t :\t.::,;,/o'42tI@li :m1 :t:c:'}tiitoat·t;\: ::~;; tM?s'sW'i'. tt:.1 ,;t;'!'sstJJ:: :a: :tto·szf;I AB ?~s1J}t't5} ':21 
555 3 max .275 4 .229 5 -.017 1 .416 8 1.275 7 1.513 2 -.026 1 

1'556:\ < ,,,,,, ::):,;, t,.JJ,'.Cl r'iifri i)f:itf53li"i lf .,;;,:;r)oitJfit;ii?I iit K':tit:I:,[,707'..';J:g;,:1 Xi} ;Jirt02il5;:; /iJ 'J"i:,'4'1'i:H1: ii,: tti/020\I IM i:J'1iJ5ff~3:{ :1,, 
557 4 max .274 4 .228 5 -.017 1 .445 8 1.193 7 1.251 2 .079 3 

)5/ijg:: ':;°'i}2!'.{i? i }c;',C:·.'Y ifiin ; \,;053:/,, ,'-f; : ;'!'(1i}iF/?J :it \,???i:,'t06',tf<? ;i; \'..;!f!f,if{f3!) 'ft;t 'i}!ft4it'5'f1 ,3; 2fditf'.' >3'': };f;;.;'l5:1r:@ 
559 5 max .274 4 .226 5 -.017 1 .474 8 1.112 7 .99 2 .311 3 

i56b'i: 2';:;,;;,,;:;::i/ ;::,:,:, '"- r rriin '\;.:052\\c ,1!:: ;_' , :).{(J4lD}sU ;,~:, fEJ'il~i7.05l!}, ,2;: 1t'11S1:'.f2'c: Wf EJJ4iz:4?1! :at fi(3dAit :3': ;;::,:Jg§;tfJ ;21; 
561 M63 1 · max .275 2 .705 2 .088 5 .018 1 .527 2 .474 8 1.112 7 
':552I iY?~ir;?/£',;~? C?-1> miri ·:t/056?"\ if )::x,;·:oc1i'tfiJ:Ci '::1::: \f,;rJ~{dii2;:,:o:=,?, '.'.4". cf!~l'527ti ;2\ "J::Of8\:! iii!'. i::tJ:.ta::2; /ti J;i;;'4:7iW/ 18~ 
563 · 2 max -269 2 .694 2 .077 5 2.331 3 -.. 086 1 .231 8 .807 7 · 

156;it& f{').i:{t;wte'''·h,.:',,,"' iniri U,\fd'5'/.:t 'if): ';/-:::'(;:;[Ol%t'?21 Mt Jl§\\;(06tif,\t{if1 i'.4!: :;::tidBB~t ,,ff;? );2I33\fo; \3;1 "l:Ha@/l'[/ 'ii; j,if;');1ij;1i'i:ij 31 
565 3 max .263 2 .684 2 .069 7 4.939 2 . -.155 1 .011 8 . :525 7 

f5!ii6' ,,,, L'''"'i?tt l<Ji:".'!:;:'f}: ffiin 'Xt/044/;ff Wl ;fr\(f;:ifijij}t;(,itti'; :al ,i):@if.?klo53~{;l>1 ?~f ffj';}:\'5st-t {1';' fi4fg39J; ;2'; ;Rt'if.525W Ji} i:i::iitiiitf{i :-at 
567 4 max .257 2 .673 2 .063 7 7.609 2 -.223 1 -.168 5 · .283 4 

/5~8{ ,,,., ... ,y1,,, ,,, ,, ;,;r.,,/:'. min t{'i039\}t \M :Y'::l/2.&J\'i,j'I'.J:f{ m lif)f;JtoWtfr;({itI t8f It1i2123t:i~ ,at :}#imogf: ',2i; Xllfi28~% :2fi '~@W68'titi 15; 
569 5 max .251 2 .67 3 .057 2 10.238 2 --292 1 .031 5 .42 4 

ti5izor ... ,.,, .••. ,- .,,. ..,.. rriih ,~HtoasFJ m :~ef@j:1/t:1ff:ftl1 :¥1r ir.s~~~oa2c~1ti\t m Jttr.2'§21':?J m ~Jo!2-as1 t2t 1?H'42%:, '"4!1 'l\t¥;'fosJir!i1: rsf 
571 M64 1 max .. 329 2 0 1 .042 3 -.292 1 10.238 2 .511 2 .12 3 

f57!2I ;:j\ff1&i!f1\(t GI•F'2.\':c:::,, mi'ri ·:<fd34:lt I1? ://;i:4~8'.faii':,i:f:; rm iit~(+~Rj5y:fi;;t!: tlti :itot-2§'a'1 t2; ij)J)@2!lt~ :li: ffli1'2Jf~ 1311 {fq5~fli~i ,z;. 
573 2 max .328 2 0 1 .042 3 -.292 1 10.427 2 .489 2 .105 3 

?5:z~r , ,. '"• , " ,,,,. min t:<1j33tJ 1n t;,q,::;1·52$J0:t ~3t 1JJfiir.if05tr.r~rHJ t2;; §!1t'oia2:-t2 '@~ ;,1rJ12"g2:::1: iit },m!it:t5!ff 1m 1o1fa148'91t1 :i, 
575 3 max .327 2 0 1 .042 3 -.292 1 10.615 2 .468 2 .09 3 

.ff5'l6ili #i'::i:i;,,;\i-;;c'.:'., :'''fi":C•:•;cc,t niin \\1;633'/,j :M f,;;;'Ii.g5ztrk~}1 l3\ :t~1l3;f051Ji§'r}@tt1llHt1i5: !2'; f".#292tr'i i1S f?;;;o·gt~t )3§ )jj~~468'i}J ~ 
577 4 max .327 4 0 1 .042 3 -.292 1 10.803 2 .447 2 .074 3 

tsia\ , ~ ,;,, ·" '"'· , ,. ''" in t':ifrtoa2i?~ 1&~ :\X:J:t\?fs2i8ft:f.ll, ;& ff.2JF4'?o~WJ&l:i1fj t21, f£l:tit§03t :2; it{1!2§2/JJ~ 111: fi:':¥!07".~n~ +st, Jfif~'i&{ '.Qt 
579 5 max .326 9 0 1 .042 3 -.292 1 10.991 2 .455 4 .088 5 

i!.58~ ,; mfri f/@0'32'"/~': :?.fa i:.{tgf523t}l'it~ /BI J~1fi~f05'tilli.'>.-i{ :2~ l~f01:'99}fr Q~ i[{tf29'2tlfl :tlf;) 11!4\'a@YJ -~; 1'.t~r4§5~~ )fJ 
581 M65 1 max .413 3 .031 1 .042 3 -.292 1 10.991 2 1.261 2 .967 3 

~5&2~, ;;~':Wb'f:.':l,t~,; t¥if1ftc~!ti niiii ;~~:402m\=;-~, 1;i~ ,:::f'i0:f!~~107fM~~t :,31 i¼'iJ-!f~fO!i#W:'.it: ,2i t-¥1'm~9;1;; ;"z,; :tMf2:92[~:;;,: ~1fu t#.~96~~ ;a,~ ir!!rtF261'ii, '-2~ 
583 2 max .413 3 .03 1 .042 3 -.281 1 11.033 2 1.24 2 .952 3 

ft5'ai\ -.c, ,,,, '·: :fri :'ltfoi:1.ifJli i1'i; %iV'.t1:29ft,tW1 ~! !H:ti?t11:f57Jitt~it Y2{ ~1hi\l033\; ~} ff,{½}~gjf~#i af W4\!'.J52,}) ,g~ {fl;t;::2a;2 •2¥ 
585 3 max .413 3 .029 1 .042 3 -.27 1 11.075 2 1.219 2 .936 3 

f586& E',3:0:J:i~1%'.'.} '""' ,, -~- min {:1\t'O'rtz.;Iifa1 }f~) 2)fili,f!~1l'@~i}fr;] i31 \!i!i1@)&7tf~tt ie~ J1!!f.Io15'{ i~ ~f@Z:.t:t~ Afi tfil'9"36'it) i§¥ 1'i.~itit2l9t I~I 
587 4 max .413 3 .029 1 .042 3 -.259 1 11.117 2 1.197 2 .921 3 

15881,c,.-,,,,, "'" . ,,,./;: min C'?i:J52'ttlt~ t1i' /,\l:~11'32{§t.f;;:: 13; %JJi;fo'5'12isf1 t2\ 'tj,!i{n'Wt,, ;~f JlisMf {fJ rl~'.'92'.f1\ '3'1 «~1it.i'97?\ ':2; 
589 5 max .413 3 .028 1 .042 3 -.249 1 11.159 2 1.176 2 .905 3 
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Member Sec Axialfksil le v Shearfksil le z Shearfksil le v-Tonfksil le v-Botlksil le z-Toofksil le z-Botrksil le 
590' ::·=·<pc::· m,n :< .02tf:'.· 1 ._,_133: :· 3 -'.05t' 2 ::.1f.159 t ··:.249· 1· -.9o5·· 3 :-1':176 2 
591 M66 1 max .391 3 .308 2 .042 3 -.249 1 11.159 2 1.685 2 1.563 3 
s92,: .. :<'-.;/.:.- ,'min 1::_:_o:rn:-(.f: ·<o5 ·· 1 :: .,:,_051- ·. · 2 .;.1t:159 2 :_249,•:r.-1_553,3·-1'.6a'5 2 
593 2 max .391 3 .307 2 ;042 3 -.23 1 11.045 2 1.664 ? 1.547 3 
.594: ?/.;'.'/./ .- : '.: ·=• min //';61&> :f }' .049•:i . T' > i'.05T0•:> 2 ;.1.1.l)45 2= , :2:f <:, =.t ~1:5:ti •3 .·:;i:{5'6'4: 2. 
595 3 max .392 3 .306 2 .042 3 -.212 1 10.932 2 1.643 2 1.532 3 

/595; :~;r:;~1.:·::-:-, ,:,; •:;t >:<- min ?/·:\<trsY\ ::i .. i~>,043::J,9 :t ::r?<ost;:,;/ -t -:;,10;932; ~f ,)2;,i.i::;,, I11' ::_ 1-'.532;: 13; ,:;,:::fs~sv :2. 
597 4 max .392 3 .306 2 .042 3 -.194 1 10.818 2 1.621 2 1.517 3 

:593'.: IWT'?,'· · . :,.:;,;;,·>> m'fri >-:chst< ·t ·,,,c.-,·,047,\/{ ':1 '=':'!':'<05T :, 2 i'I0'.81'8 2 :")194'.'lif .:,;1_5ft,, ;ji :i'.Wf621/ :1: 
599 · 5 max .392 3 .305 2 .042 3 -.177 1 10.705 2 1.6 2 1.501 3 

· ;:eoo> '.'.+:;'"8 :"'::-:'. ;,•. ·:" ;'i min' <=':?crt5t"' + :::rJ:6'4&\:/,> A \t;\fast:•J'r =2·: :no1tMi 2 -Jiir77> 1:e t.f501:; :1, i/~1~6>;\ i. 
601 M67 1 max .341 3 .49 2 .042 3 -.177 1 10.705 2 1.692 2 1.682 3 

H302i &'}/\}'?;,{// >s--: ;:=;·,, min ?tF:o·ogt,:; W 'C;\,~/05\f/)\ di';: ?1:65t.Y> ::2; t+Mf'tbs: :2: .:'.:)j7c7?: fF '\1':682~ ,3,: ::Jj,:'5'§2t ,:?-' 
603 2 max .346 9 .459 2 .042 3 212 1 5.733 2 1.09 2 1.246 3 

!:604/ ,,:::,:;::;,," :;::,,, ____ c,,: ITlin iJ/::btjgt{' 'f 0>:a1022ij;/'(.' if '~':'J./;i;d5%ffiii :z, ;/;5/7.'33/ 'Q'd L?ttt1; \l~ i,;,fz45:, :3:; 0:/:;}(bg;fr :z 
605 3 max .353 9 .428 2 .042 3 278 1 1.084 2 .488 2 .809 3 

:i:6d6t ,,s,rr:ti/Y -:.a'.:t•'.'.:Y futii rnstooi:l\i'~ t, :\7::C:?:?ot:io,ttt?, :,f t'.Ii=t/'osi.;::u;;, l2t 21'h;oaii::I: 22 ;c,,:;;21aI :it :::;::aMi:::: nr: >::.\'~asit' 21 
607 4 max .361 9 .397 2 .052 5 3.245 · 4 -.021 1 .202 5 .688 4 

?608} :-- }:)/ .ffiX!xi)) ITIIA cJ/i-?dogf!:J.ii :r. ?)>;i::Jy4{fH::t rn (\'):fj(i'57\!I 4~ {'Jfo2:fi , '); ',=r:r2;.f5) .4( t;t68St!i ;4.] .s:;!~202? '.5,. 
609 5 max .369 9 .367 2 .08 5 7.245 2 .558 1 .891 5 1.543 4 

ts1'i:f tr;':;;f~t:ii:Y <:,//: \:.•, ffiii'i }lfUjogN,~, }f \·;/'J:oo/Wi'ri.:Y tr: :'Iifaif.095:c-::;'J\ '4 ?i?i'i'!iri3f:( it /.:7@i5>, '2i :C:t:{543:: i;f ;c?.;)aflit! :5, 
611 M68 1 max .347 7 .414 8 .085 6 -.245 1 1.628 6 .145 9 .129 6 

15;-j;;;g :)r,rr;;;;,2.r/t} 'M/it:It"I min sr"cf\0¥11v::;; '.f ,, ':?;:;,fo:itt;,r{a 1:v '{tt~Ji>34c:,ti' ,g; !iiJ(52~f\ 5;: .: :,:245;;;; ff" ::i1o29=; B' :/i::iiif.5,t t:t 
613 2 max .336 7 .372 8 .064 6 .039 1 .141 6 .257 8 .041 7 

!'sn'.4:t ttt%8/ · -~ ,.,,,,E'.giri min t~moh:'~'t,? if <.>>t::1f6'tt/:? ;;f titfot!3Zti rg: ;:t=::;1,41t; 5; ?,Jj"Sgi·, :.t ;:c:;04:-n;; '{ti' ::c1i2st< :a; 
615 '.'l max .334 7 .364 8 .06 6 1.349 9 -.258 1 .49 8 .075 7 

i6rfB1 M•::i>:ti , ·· "'" inff1 i!tftr11at=rr .& ,cr:-:,,,;Jcis2?H/·;: di 1·~;:,,'\oogt{t tr i?::·2sa ii: :t = A:34'9': :g;, <<o1B-/ ft Jt<4g);;, if 
617 4 max .332 7 .355 8 .056 6 2.758 9 -.444 1 .706 8 .092 7 

t6l8I '' '"" .... , :e,=: m,n 1};;,;Jj;t1ii:l' f i'.:fit:d~tf:fX1 @: if'Y?bb5)'X: g:! ti444'X: h :):2'.758? 9' -;_092:\ 7) .:t7Q5/ 'If 
619 5 max .025 7 .021 6 .004 4 .376 1 1.391 6 .273 8 .358 7 · 

r520; i,,,0:., , .. , -= , "''-,::;:,u,;c:-f m,n ;f}??i!K::JX fF /t'f:'J.tooB?1't, 'd' ?Wt/:;rso::ftH: t: 11:-.:;;f3tit-~ 1i' x2/:ft5\i =:f::. t35a:,:: ;'f' 0(".2-1§0-' ·s 
621 M69 1 max .057 9 .025 1 .063 7 5.375 9 -.248 1 .141 8 .56 7 

E62'2i• it'.J;:-"'.i/)J:-i ,, · ,,. min mt~!foa4iiD fk ;:,,+,'.'./618:J\j 9 <;;;c?::{0,f2'.''i('' ,a, ::i:f2'48'.!t d'?: ,i~5[ii5!' :gt' ,~J5€W1', tk /'1tf41\;•, at 
623 2 max .054 9 .023 1 .061 7 4.287 9 -.29 1 .121 8 .452 7 

f5~;I41 >.,, . ·-<:· (ifat'G-1 m,n ri:::?)042,tiJ~ w y;rrr1~6fstr/,:;'@i (ft:,~ror?::t: :s:: :ur:29:''> {t ~2t:2avt :g'. ;·:t4s2t, tr~ :t?:tzMt :tr 
625 3 max .052 9 .021 1 .059 7 3.2 9 -.329 1 .105 8 .347 7 

·· ,:6261 ;:c,;;,-;;,;\/7df ii:lttftI\ fiittl t,!f))Jj4:;";}\ ;f; 'it/;:rJ3'1:at.:iii' :9! ,t;iI;Jjdg}i\I'. :W tX129\\ 't .\:~3;2\,: i9l /~:34:Z? ,:'f/ ,;(:'..A'65if :a; 
627 4 max .05 9 .019 1 .057 7 2.111 9 -.364 1 .091 8 .245 7 

:¥628~ ffiir;j tMff63'g:lli£B &it '11iiitti.tfil88!1ii'li @ ~,i:I:fb'd7t1);/J: 'ill tfil'i:3tf4:1tt A,: ').'2t4~t1!£. '91 ,;;;f 245t ;7;; \':{09'.t;/ !ff 
629 5 max .048 9 .017 1 .055 7 1.023 9 -.396 1 .081 8 .147 7 

t6aot "'"'.ic,., .• ,,:1;:;v, ,,,. mm itiitoa?ir:1iiJ i:F i:i)itiJi':&4'9rI:1\tt ;-9; 1;H@.foo'll'Ift!l>H e:at.1:itta'g5/;;/ ;;.,1:;; r:;:11023t 'g:i t?it41.\:~ tr: tiJHJ'a:1:t :Bi 
631 M70 1 max .025 7 -.032 1 .023 6 -,088 4 .088 1 .062 6 .062 9 

;t6321 i~~~1g{!Jfi~J ;jf'li?t}g min !ft!Ji;i{O§friif/41 +.1'l iJ@J!A{l'325!ffifltl iW tff):;RJ23':ftff rm 1f€Off8;,'.l ;f;: ltIOBB'{) W f?(062i' ,g; 'l~?o'62t; :5j 
633 2 max .029 7 .043 1 .031 6 -.237 1 .245 2 .173 6 .173 9 

J.63'A'} , '"'' Gi\';10'iJ21? iBi 1\J}i[ffe~:'i{t?±\{; i'.2I '.f,7./:);+jO:ftf?fi¥@ ,~t:'tf245/; "jf ;\)ft:rt/: a;; {\;;'?11;3;;; '9I: \li'i}:iitSI!. tf 
635 3 max .033 7 .031 1 .04 6 -.085 1 .442 2 .32 6 .32 9 

f53·t3t - '''"' C" m1H t~f#.f00ij:;~1i 1a:. :Xtf;;o5'a".ft6t\ @i t:,z,·k;0a::/l?,11 r~t imtr:4'i2J'l :2; :;;:fffoas,1i Jt r;;;;,32'.,12@ :i<:C~l~1rtr Jf' 
637 4 max .038 7 .018 1 .048 6 .016 1 .69 2 .503 6 .503 9 

¥&381 ··" "·" . m,n ~·l1gro:1~1i1F~ rtf; 1-tHi1~§bt~5tJJ1I,t:: '2f i:fi!h'Jto4a~fi~ ,gr ;;i:E.~t3ti::.~1, ;Qi fi:do1B\' ;11; :,:,~;sos~,: !g~ ,?==:sosri, if 
639 5 max .042 7 .006 1 .057 6 .067 1 .988 2 .721 6 .721 9 

56~0:t ,tl@411lfr!/; mir:l iti;';;fi]jftSifR /8~ 1?;i1:\?~~07-8#)0{i;; @ :1~(t[J1ti'&7f:\'p,)' ~~t l1fff"§i'lafil '2~ J@O'tf&g; '.1t: :t:::;72JWJ ig} i{l[fi2~'&' :tf 
641 M71 1 max .133 6 .021 1 .057 9 5.199 8 -.112 1 .214 3 .197 2 

~6421 1:tt!A1fs\1g~)J@1JiiJi;fls'.\Jfil m,'i:i ~Wrtfoth~l::l'. m, ];;;jl,~~3fi];,WJ 11'.f fit@i'Oiff;]]g}}; if ltt~11I;f.2f:':} ~1} ;@'ij:99}: ta:: '"':/1 §7/1,t }ii; :!:i-=i2'.1:atfr ;3t 
643 2 max .127 6 -.002 1 .045 9 3.328 6 -.189 1 .584 9 .65 6 

~6'4-4:5 ;;:g;}~;f{i\%'1¥:t "~};'~§~!!4~~ min ~ttf'.~Offiff:if, :m fa;jJfl~:g53f'i''.:'#j '.8; l:'f:i4tct5'6:E~~: Bf @');'{'1"89?0'~ ,)1~, :~3!32&'.: =ff: ;':':c',;c'!65'k~~ ;5, ;;·,<iJBef/r~ (~j,: 
645 3 max .122 6 -.025 1 .035 7 1.279 6 -.086 1 .894 9 1.042 6 

;i6Wi5B --·" ,, .. , ··";}t,:fti 1-nrm mrr:;\;@':;:;1r:;:1 ,,1;: :;;:it?.:2~7ifr;W?/', ''Br 'rYl\~JiJ45,ttr is! ~f::,~o-aerx re /I@tztg,;: ,5; \:.Jjo42: tl3, •:/a\1iCY@: 
647 4 max .116 6 -.048 1 .046 7 -.197 1 1.033 9 1.114 9 1.345 6 

f64m rfi ffiffi !.tJlto\it:i ,fg C:Jfa~i{299S~f)i Jf i~lt/~/itfst:::tti i3\ ?!lii'.033)• '~f ,21a:9y;:;::: X= /:;t,;345:, if J)f ij/fi'4 :@ 
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Member Sec Axiallksil le _y_Shearlksil le z Shearlksil le v-Tonfksil le v-Botrksil le z-Toolksil le z-Botlksii le 
649 5 max .11- 6 -.071 1 .058 7 -.659 1 3.418 9 1.245 9 1.558 6 

::556 :; ., ·., /? .: . . ,: ,> .. · 1m111 ·· · rf· '· f : ·'·. - 322 ff ' ' · .::068°' ·-·: 8 -i~A1·8::: !i :::J,5!f. :f · ./f:658 ff: i~l'.24ff ·91 
651 M72 1 max .486 6 .072 5 .066 4 .171 1 -.164 7 .237 4 .247 5 
,652' ,·••:·')(, · ·, · min · 0/"' ·. 1 · ···.072: 6· ,.: ,:...055:. :;; .5 <154,': ,t '.,::;;1:11:'. 1><247: $. ,; .:_237",' .. , 4 
653 2 max .481 6 .054 5 .05 4 .559 1 -.552 7 .594 4 .603 5 

;-554;/,;', /'>C ,;: . :,;.: , min >"-'·CF= .; ·1' · · .. . 054\·:· ·: o, •i/:,:.:.;::fj5;'.:/,iJ ;5 '·:?55~,fli: ;7;. jfi;559f it ''i:[603' •!>"' r/594t: 1¢· 
655 3 max .477 6 · .036 5 .033 4 .837 1 -.829 7 .848 4 .858 5 

· Ts56,, 1t-,a/tr:< ,;.; , .... :;;/ ,:. mrn /./o',, :: : .. 1 ,. 0 .• o36'.' .15·· 't :-:;.::;d3a\?.:: fr\'.2~82§{/'itJ r~1a31;? i1\ /itsss{ •it t/:.{a:!@t !41 
657 4 max .472 6 .018 5 .017 4 1.003 1 -.995 7 1.001 4 1.011 5 

/658". ;; .>./':·.,· '. < /: , m,ri ,>::: o=~:. 1 :r · 018 · ... ,6 ,:,<=:~co17:-}Ai: '!f iX.i995/" '.7t':1~1{0O3\,: ;iii'. c~f01Ai ·.51 tl'.:lftdo1f: '4i 
659 5 max .468 8 ff 1 0 1 1.058 1 -1.051 7 1.052 4 1.062 5 

/660s ft.!U:::ti,'./i :/::(/.:? rrirn ;.:;, <(W'1 ':' '1' :" ::f'(::Q{; i.:J- ·f :\,:';f(d[t:?J:f 'ff Yfii:l'5}f; ~7.l J,$ffJ058t: ;fi;\' .r:Eo's@A 1/:,'f :.14'.1'.f05zg,, 'At 
· 661 M73 1 max .55 6 .02 1 .019 4 .249 7 -.248 1 .219 4 .218 5 
[66'2.: (iY'?){'.. ? i:'7 = ·'. , " m rii /, : .·:ct·,·; _ .. ·. f '- .:'/ ''.J)2°if~;-,, · 5\ 'i->i!;.ijjJg{;}f :'5! [£Ff24a/t( \f 'JJ,%249\:~ ft} }if.?2'fBt\ :5) Wtt2Jgi\ [4!: 
663 2 max .549 6 .015 1 .014 4 .279 7 -.279 1 .248 4 .247 5 

<662t'i 1\/:,YC?<'.;; ';,:(,:,/ min,;_;,; (j\.: ., + ;,,; \Of!f <,:; 6·'. ~(•i:~'.0:1'4Pif;(;i :'.5; ,;;f{;2,79Pf;j, ji'ff 'tfi279H '.ftf ?;.i~247f! 'Bi '!i.:.0}248'{V/! A'~ 
665 ~ max .547 6 .01 1 :01 4 .301 7 -.3 1 .269 4 .268 5 
tBtmi }i,>:/iJ,,,,:c,.,,,, n,, :>:f;;, m'ln ;;:L:::'ot:t.?: + ';f<i:\o:rc:;." <r :ff r=:trt~ro:r:::t\ :-st ;;1,:::tt-Bfi?Jf i1t 1~;:;3ot:::: :t~ t;;\26'at~ Hfi tnr:tt39i'i! }tr 
667 4 max .546 6 .005 1 .005 4 .314 7 -.313 1 .282 4 .281 5 

16'6i:f 'lfti \t;,:: , '-':> :?c: mfri ,r:'. \cF<<. f ':,,: '.005:/:> :if tc\'t:1:1dttt\i si 'r:3'13\;, :1f ,:r~;3t4::1 'it:: "~::2a:r< :5,: ;t:.\2a2::r '4" 
669 5 max .545 6 0 1 0 6 .318 7 -.318 8 .286 4 .286 5 

~67'0: ffffT:fM+ iLii;•').}, rrii~ ,' ;J.'cfri> t: ;<,)U//ot/)})( :13' \f~~\tto¥x/.l;: '.9: '.~/!a'olsfi'} if ;'.!'Jt:31'8:[;; fr ['~'.2'8'ff:!! i5~ \?t'.1865~ 1¥ 
671 M74 1 max .526 6 .057 7 .053 4 .383 6 -.259 1 .174 4 .178 5 

~6'¥21 ;;;:< 'it\'{/:\ , .. :::,: ,>? min:,;, :, :oJ? > t' , :: : <051H"xc1 t1? jf,?i:oss:tti f5t fii2s§tti :dt Att:3'sait tt rK.\1i'tai.: :tr it#'.'ti4'c:ii :1.f 
673 2 max .525 6 .052 7 .048 4 .487 6 -.364 1 .27 4 .274 5 

tB:z'i:t •,c,: ;;,;;;:;, 1';::r \-' min ;::,;;;o:?;::c•: +, x,01>2!trt/ A\ ,:r,}@roaaw~;4? isi :,~;ff:IEl:¼?t1: 11t It1~1aat& ]f '.:;sr2-tJJ\' af t::!;;215L i, 
675 3 max .524 6 .046 7 .042 4 .581 6 -.457 1 .356 4 .36 5 

t&t13:: :1:·r<i:/r? r:c :· ;z;;:• min , · .,:::oi~;, ·; ,1: ':(-:,':o'tBii.'J> :;:e Hc\~Io}f2)2tn tst r,'&'fif51;1;: ?r1: :;;f{Bsr? 1:r t,.,::1~3'5qf is=, r::e;isst>; :'AI 
677 4 max .522 6 .041 7 .037 4 .664 6 -.54 1 .432 4 .436 5 

i67'&i ;,;"'/'Ur?;:::: '/:'/ ta:/ mtn lL'.'i!o:t · , t. /';t;:04.1\':;•,:, d: ,(L'!~fbi3'7ti/fi :'ti :!::~:JJ51:jt}'i fft i:h{66'4f 5t {'.:f4367t ;5; %'.2':432l?: 4' 
679 5 max .521 6 .035 7 .032 .4 .736 6 -.613 1 .499 4 .503 5 

Y6Bd:: )l.'i'.'1Xtt::'.//1::; ,./"'''" min ?<)o::;:c ,;\ j; /';f;d:fa'!',;/;i,\ :;fj ii}ff'.!;tostff~\g ::5:, 1i!i!6'ff3lt ti1 c;/fiif~j'tN: :tt ?;fs@a'r·: ;5; P:\}.;,j;ggj/ (.1t 
681 M75 1 max .533 8 .059 1 .079 4 -1.168 6 1.291 1 1.209 5 1.213 4 

rBa2;: n,\I\Jt.tth :'! r 1:-' mffi i;V>ot:,:·, ; ,f :,;:c:;;;;/002,:,:t:;;, :st ~\r:02t.'fo%ti:f;'tt ntt ttiitf'82gifr:~ 11~ 1;\12l6atr !it :,i:::l1iirJ~ 'at ii';f1'2og,;1 rst: 
683 2 max .54 8 .033 1 .055 4 -.882 1 1.307 6 .625 5 .611 4 

lBa~I :ft??'i.ti/•,, '..'i,:.i.");.:'" min rwrro:e.,. < w .·.,_,r,;1m:8J:/'i(i f'i31 fk:\,fgfo5's':'\V:i rs: 11~1~30¥11: tt;f if~sa2ti i1t tJA'itf:<1rn ,:,,v:1 iLt1:'f2f.>\\ iii 
685 3 max .547-. 8 .006 1 .031 4 -.707 1 1.682 6 .258 5 .226 4 

ti3'86½ ·"''\Y:it1iS?': ,;•;:,;.; ·'/ min i??<o};A?:) ff tf}r:>::055\)f};, Jj'i :BJ/i~i029'i'ifllt i§l IJ~'if'%'682ifi ,fiI }Jf\ioil,0:Z:til:: ff[". ,)Ji'226{~ {.ib If.::'.{2513'0} /5~ 
687 4 max .553 8 -.02 · 1 · · .01 8 -.768 1 2.292 6 .181 3 .132 2 

~68'8f > ::,,;,,.,,:"''" p•· t'ffif mlr.1 rt!:o:o/f :+ d:i :;,/lf.Z!/Mi.li~/)~; :5; f:.,f¼~¥/oOBi\fit tii,\ t!2j'c2'§2:~ fm !~;i68'1::;\ Hf t[~'(if,321; ;g; tT;;tfsifl;_; ;3:, 
689 5 max .56 8 -.046 1 .019 5 -1.063 1 3.137 6 .247 3 .179 2 

f69'tF .. ' lii;,'.i, i"ci mffi <'/::';,!f(j%[.'a,:' 1i' :;:fi)/:J1'68(f,+ ?ff i\{i\1:Q;i}itti:/if(;:. i4i t!~Ul37£'& :°6!'. :i\t1i'o:t'J'3,r;/ f11 gril1ii.'§t; /2:( !!!1.£@i'i1{;1 fat 
691 M76 1 max .593 8 .076 6 .059 5 3.434 6 -1 1 .224 7 .303 8 

~6't@?WffiA:t1'!Jf~" :;;;;;; .. _:,,, r min :f\ifbhtfa: 1: ,:.t?/ttoi2s1..1is:/ ?fi r,x;r1~Ji62@i\fA ;;irt i@'ili'.ttttrirr i1ti j:J:t'A~Wt r&r tit1@~3,rJ ,ai i1.+~e~t~ \'ti 
693 2 max .601 8 .048 6 .085 5 4.031 6 -.649 1 .726 5 .836 4 

~6941 ;~~@itt\i::I:', 1%,:J/t'c. miil if-:?~titntr,· ti :;:::L!Jcss1rt,tt i:W :wr;.~oiiatHt'.l 1~1 ffilw.B'49t.~ tt1.1 it4f0'3\1ia rt~; t:;-~a~i3tt~ t1.Jt:t2B~a0 f51 

f~~~ r,t?\fi}li.:t\ i,,n,~" :e: iii)~ m;;,i;f g;{:::f: ~;: J::tJ\~(g~9YiiiS1 ;~;; '0l\)i~½1~'ii ,,!; Vit(i\%1 i 1J1i~i~iJ ::i; 
697 4 max .615 8 -.009 6 .137 5 4.408 6 .87 1 2.86 5 3.032 4 

r~§a-I w:t/>'~,--.,;f;,,,, itt&r iJB::: rrffi:i Jf,:'{dV1/I if {iJi¾t;?ifmtt?HFt itf tf:ltts:ig:~14;,,rnf~ 1~ if\[f.:;iavit1 fft 'iif:"...ifos;;,; i:61 rtfros2I1@t t{1ffamr l5f! 
699 5 max .276 2 .125 1 .388 4 1.719 5 1.292 1 3.432 5 2.918 4 

f/i0:0', s+,,,,."''.~t,IN kh" '1':::c: min :/fX0tt~};, ;f; tii:El!!:ii'.llfi~JR1 }M ~'?.f:?f'il1a'1lfg~ !$; ,f$.'itle9~ if!} tt41~4fi9:c1 15l 1~2.©\113~ ~ ~-~~4'3iI:1 /5; . 
701 M77 1 max .161 7 .176 2 .146 5 .063 1 3.472 3 .185 1 1.28 5 

½1@21 r:!i::t::f!'ttn;:;: 1-,/i})i'' infri );:i/6'3(ftU) '.f >mN~totii!biti ::1:1: f::tlfH}iti'ds'!:ilif:i£: iff 5.J:r;'3}:4l72:½ }3(: !{$.f0'1f:fg ::111 I1!%1%-2a½l 15'1 i'if2\!fs5f! illt 
703 2 max .172 7 .167 4 .166 5 :05 1 2.346 3 .219 1 .294 3 

~fO'a'§ ,,,,,:,c .,ccc.:,,, rL,;·,,; ''""" mifl tX/fQ1:f6Tfti :tB {}ff~!;i,!O'OJt{i\t!) i'ifi iEft1Joos:tr#ii.i \f11~2t31:@l ~ ;t~iosi.iJ It; J}Jf291iff~ t3~ a~~!:JI1'.9'ft, f1~ 
705 3 max .183 7 .184 3 .186 5 .036 1 1.076 3 1.145 5 .057 4 

;1zott! · " ·c, ·•··. · · l??Y:. H?f h,Jr.\ J.tff05v::t! dI '):4f'~i002/t+ •:r1 tjA:ilOOfriMJi;; '•1f ?\ffi07-6t~ /31 ,JI{oa6ti 'lii /g¥fi!\'Jft}i! ~ :_;j_'ifj-ffif1'45t, i{i 
707 4 max .194 7 .203 3 .205 5 .72 6 -.022 1 2.573 5 .073 4 
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· Member Sec Ai<ialfksil le v Shearlksil le z Shearfksil le v-Tonlltsil le v-Botfksil le z-Tonlksil le z-Botfksil le 
708 · .:.i.,. · min·' ·.068 1 -.002 1 · ·'.:_0·12• 4 ··:·~022 '1'.; ·?72:·. 6 ··:..~073 14.' ·.'.:2:573;·5' 
709 5 max .204 7 .223 3 .225 5 1.92 8 -.009 1 4.145 5 .232 4 

:7d0 · · ··. ·· min·• =·.078·' ·' :1 -=.002 1 • .. •. <032 ·· . 4 ·<dog:··. ,f' -l.92: .. a,: <232 4 •:~4/f4ff,., 5'. 
711 M78 1 max .48 6 .254 6 .125 4 -.03 1 6.504 8 .089 1 3.134 8 
::-t-i:t ...: . .:: .,,: ,> .:' :~ :.:. · rriin' -•·•;oz:>, :1' · .,- .oo:f; · 1· 't:.c,=.:.:011 · ·. s r~s15·04 \. 8' \\03':, ;:1, ':.3:134 R. /~:oa§t :w 
713 2 max .493 6 .245 4 .101 4 -.016 1 4.413 8 .089 1 2.788 5 

:.7-l-if 1=::;\,:a.•.;.:·;,,;_ ::)\>, ': rrlin ,k J}33)'. w. > i;,\ob:t-·:::.: · f :i,.',};:d4t';,:( 5; /~:4.t3i' '8'= ;,'>;0:1'6?::' It :.'.:2}788i K \r::f()gg\;.:; ;:f 
715 3 max .507 6 .25 8 _ .086 8 -.002 1 2.241 3 .089 1 3.101 5 

:/7'1Et ;''.:> ;. '"'> 1 ··,,::a··· info/::}045>•:• t '';:.;·:002=:s: r /'·}<032'· i'( :7•,¥-2t24:f/ :::t<':Ob:t-' _f :::.3'(1'ot 5'. <:TdM":r ff: 
717 4 max .52 6 .263 8 .072 8 .298 4 .101 5 .089 1 3.262 9 

;;;1:1'ai ;.,_",;;•(:'. .. ':.' > d 1: l.'...··.·i; min ;;,:.:,,<()1:f,·.,.i :•f ';:(,::,. i,bb2iUi 1' '/•'.' i~:ota'/;/_ •1,.i '(:;t'f01'.:!J. ;'5!; hi1:i98:J '.~f '-kaf262i 9°: :,}2i089\/ 11~ 
719 5 max .533 6 .278 3 .059 8 2.589 8 -.027 · 1 .089 1 3.37 9 
itQo '/:., : ,rr.=xi 'tt::1 , .. , min ::< ota :t ii\ ~· ,c ':i:i02:,;;c::;:,:: • 1· '.r,,o::.;f oos;>>:, m ;i\F.021i/~? r1J ;:£2?5a9i :at l;ai111s, g; s:~¢t0si:rr11 ;:p, 
721 M79 1 max .517 · 6 -.104 1 .043 6 .552 7 · -.412 1 1.787 9 1.606 6 

Wt:2~ t::/H/': ji;L P•i~'};}h min /'i/(fX:!>1 \1X ;),Z ~:_.1::12:::\{W 'c:7i :,;;,;,:;Jtd52}/\'; if}! i'iii/4~f2l;:;f; ':iii tti552t'/i :q} r•:lt60'6l: :6:'. );;1~!t8¢!.t ;gg 
723 2 max .517 6 -.107 1 .041 6 .444 7 -.311 1 1.738 9 1.566 6 

',7241 ' · . - ./;" ;: ' ,,,, · : .• min t;,)LO'//; ijf;.:{'.(3;(.fa5ibi~ !ii) },ji,\;:{d&;i?}.;,\f@ 1@i1~t:::\ dI ');j:J4;¥ii} tit J.t1t:1ss'ft; <Bi ii:~;1tta1h ti 
725 3 max .516 6 -.11 1 .04 6 .333 7 -.207 1 1.69 9 1.527 6 

Ht2si (/;t,t\:?'%:?.\ .. ,,,.,,.:':'~' mriil ~i:l\(f{'fi/ 1::: f/.t,:Z:.'i;.1tfa/./.=:;'-. 7:, /ii\Efi{049\F@@'.@i~:'li:ft,Wl'. if ';;)j}333?, '{',;: {J:fi52'7r it ;P,i,fi:[59I; /g;; 
727 4 max .515 6 -.113 1 .038 6 .219 7 -.1 1 1.643 9 1.49 6 

\72/:E ;t,.''//.;){i,f IJitWJE}t/ min t(/lo?t,:if: kn {)L·:st2t.\:).> 7} /fi!;1{d48:/S '91 'k.!':§'i[if;;if!'} I.if ;fi24'219'f tt.f '{;;j'.f4tj;*: it ,{;i16}fji{ ;§? 
729 5 max .515 6 -.117 1 .037 6 .102 7 .009 1 1.598 9 1.454 6 

\730'i ""';..:;, .. :i. ,, :<',?, 1?! rrtih ~fi\to:/;'./' {f FX\-2!1'.24\frtf' :•t !':<'!~04-7f,:1t; 'g} t?;fotJgb: If f;!fao2tt1 W/ FYf:2454;: :61 Wt1iif 593\ '.9' 
731 M80 1 max .515 6 -.117 1 .037 6 .102 7 .009 1 1.598 9 1.454 6 

~1732~ f;{ii:\J.'Jti? c()f;,-i•:!:i infri :?f/r()',;{~;:k W '!2'.;;JQ~f/i\{ '.ff ):ii/Bi{047fi:'i: :§; \dJ':009\'.i :w, ?$1:;fl)Q'i F/; Tf'ff!~454'i '6i ,'.(::j'{59a\· ;g'. 
733 . 2 max· .512 6 -.128 1 .031 6 -.424 7 .506 1 1.455 5 1.349 4 
)i34: , >r.,;;;; ,. . ' ,. friih ?i/,\(j:Uic'-/ if i}x;,tl'ff35h.\iA :cj,; t;iil~:O::fct'}i:\' :91. '/~50'6fii ff Jh¾-2';4.:/t ii! {}it:1'3'491 :.i(I ;:::J/455'.:1 :ff: 
735 ::l max .509 6 -.14 1 .04 5 -.999 7 1.051 1 1.596 5 1.528 4 

?7361 !;))iii{ ' > · · ,iJ:,; ffi1n \'.{fr'i:oft?t 11} .'{i1V\•;14SV;ii 4/ 3/:/(05'-H<& L'lt: '1/~;fz(j'5ilfi{j h} \\tggg\f ·tt.i ':'~W:5281: '¢'. !:'1:.t}596'.½ i!:t 
737 4 max .506 6 -.152 1 .051 5 -1.622 7 1.645 1 1.781 5 1.752 4 

*1iast :cJs:;;;;:;:<=? H/:'. r•ir:: min \tH\ote: ;.,:1 j;: ?:::<;}::A(:ftt.,y 7i :tx:I~Yoi3Wi'.it ::ir >~1taasti w ·1:f'r:;522it ft it:ifi:152,; :,i::; ,\1:ttB1::f :t J 
739 5 max .503 6 -.164 1 .062 5 -2.286 1 2.294 7 2.01 5 2.02 4 · 

:i:WJ-0:tl'i,;.{;t;\:Q ... " min f;',t\(bf.:):M iiH fiif:::.Biti2'ftif '71 i'itti~ldo/,0)t/W, ?4\ ®:?21;291,tJJ itR f~2:2s'5'G '.11 }fi'2{02Jf '4' 1{~:z.!tFtE:'. '.ti 
741 M82 1 max .58 6 021 1 .021 4 -.036 6 .047 1 .05 5 .05 4 

tii.42; '.'?/:t\:::!:il'ft?}:: Xi)?fitl mil', )faf\{i,:tj:i\\r Ii} ?/~f:'.iio'.1'!ft1}/ ,5t fi?;i)J202iiiiJ!:f {51; :ifi'if(j~o/f;I!. Wt (:{035t\: '6" :i:@()'51}:i :4& .rj;;'o5,w; /5(: 
743 2 max .576 6 .007 1 .008 4 .023 1 -.021 6 .021 4. .021 5 

iW,4jJ /Ii{!'"'· .,., · .... ;J:ttii'}j min ~i;'/.;:,ol::trnr Al' +?Uib'b11i'>i'.•i 'lf X¾:'f;;fOOBifif¼ 5; f.i~o2at~ :'5;, iJ::foit3ii.I m t~:02M;:; ,5: '.f/OiV.fi 1,!1-\ 

745 3 max .572 6 -.008 1 .006 5 .02 1 -.004 6 .026 4 .025 5 
f.tmt r(r11< hi,, MiH J:J@ttol!t:f;;t 11~ 11t~B:!~ia:tf1:ittt:, ;BI 1E:0tJ100:f1timt J?t 1~~oom1N1 :ar {(i!/f0Itit~ \1t :rt;';Jjzat1 15) :t{~r62t#t tit~ 
747 · 4 max .569 6 -.023 1 .02 5 -.058 · 1 .086 6- .039 5 .038 4 

iil'..fa;; \~~ ;,, #,'?'; Mir\ I0-,vilo["i~1i: Wt 1f!~ti'.tio2s1:if:,;;r ir il'tf/~to.:f§t~:i ui :!tito·ae11 :'a.t t1JJ0"5'atl1 :1;1 t~#?osa'.fi fat ;,;~ros!irn~ r!f 
749 5 max .565 6 -.037 1 .033 · 5 -.208 1 .251 6 .171 5 .169 4 

11ttm '" ffi,n 1t~Hitoftltf~ h~ :Iiil1ir4fffo4i~;tw,; 1~i 1¾:11~oa3'rWfl f4t {ft2;26'iiit? 1& '.ffJ2Mt11 tifiJs1.iJ5911,; ,a1 lJ:~;i1::;1 i5i 
751 M83 1 max 0 1 0 1 0 1 .207 1 2.552 9 1.678 9 1.991 6 
till@ c;,}:}~l'iiit'\r~ lf{#S1Wi0i ffifr:i · ;. ,,. ","~-· t1? ¥Ji}fWo2b\ttif i11 ifiF6&tof';;".{fff ~11 &+:2:!s's2:1'. Ji!. \i4i20if}1 Jlt ~Mii§9Ttt ,€Ji Hiffm.'ta?@ 
753 2 max 0 7 -.003 1 .003 2 .206 1 2.554 9 1.677 9 1.99 6 

\}75}1;! if{ft:1•t'.i\'.iiff, Jfti}:M:ZH ffiiri JAt.l1f}o;(Y:\;~if :6~ )i;lz)I{,i003~t;m }f;'. B::ii/f?~fno'acl}]:l:f [3<; ~,;f?f/554~1 ·9& y;i:;J:J206t~~ t1J: ¾t.~J\9'!l¥i i6J i:h'ifi?B'Z:'ti'. lf 
755 3 max .002 7 -.006 1 .005 2 .201 1 2.558 9 1.675 9 1.988 6 

fZ56'1 '.s'.'ii-ilditi'¼' min f:,J}~!~itlZ~It =6'.~ f.lJll4f008V#r:ki1 i11 ili1~1ft4toosr@;i} f31 &/i0f§58';f /§s 'ilwt2ttt:r;:, ::~i fs';1/f9'E3'81 fo:: •i;tiill'Efl.5~1 i§/, 
757 4 max .002 7 -.009 • 1 .008 2 .194 1 2.566 9 1.671 9 1.984 6 

&]581 •"" · ,,,,,,,,," nilr:i ft.~¾ito0£fi,l~ lSi ::Ml{i&!gj)ggi[f,f) ht t1;.)J)gjfli\Js\';;fi':~ i3:, ,Wt2.'.566§1=@I JiJt19Jict;, 'fiff fai(Jgi:J'a:1 f&'. !j;JjY.J671?i tg~ 
759 5 max .003 7 -.012 1 .01 ~ 1 2.576 9 1.666 9 1.979 6 

i','z:6l>'J ;<s;;o,,;,~,,h,;.,, s:ii'f,;\;\".ci:i' rnirl ~¥,;i;'bostit [6'.~ t!'ifd'ff&1>21rS';(; t1~ ~l-1}1'/J:fo}if:::f/11{~1! rg,} tt~tffj~jf£. t1!.l t!JWtg:f.§t :6I :i41ti6'6&li rg; 
761 M84 1 max .077 9 -.012 3 .01 2 .184 1 2.576 9 1.666 9 1.979 6 

fir7!62i f;;,Jh~i}ifh'ii'c:=,~ i~i~:j~t::~Al mim \Ev£:~\O(~f]:;;jj h1t ',~)'@;ii,i~;:[O;it:2ll';;~;~£ ~i1'4 tf~~{':,!i:4i0'.;I\Ef!f± i3i f.1~2~5?:6£~ ;ft ;J~\118'A:~((; ,l1$ :(;'ji9'1\9'.! ;fr, {if,1¼:666:ii ;9:·: 
763 2 max .217 9 .077 9 .211 7 .23 1 · 1.732 6 4 27 6 3.999 9 

fiz6.li}!i:\X;J;?'.:HJI ... .. ·-~ ?if2i0¾'.%'\'i £~ i},!f?.!i;\o'fo/fJ:J Ji~ f;}¥fiiilffi1'Jf2lf0h\@f$JfiB2:} ~6" Jt~}23f;r~ 01] J;g{g@'g] ,g; '!}~lJf27?,% [5'; 
765 3 max .22 9 .067 9 .217 7 .146 1 1.547 6 4.955 6 4.317 9 
;}t6iF' ':':'ictfo::TiYt;J ;'cc'.,);i/,{),,:'• mlfi f;Bi~'Hli'.3'21W fit it!lti~JO~B'.i!ti/ i:b !'.i]i;f;i~'f.;111@:firn: ).fj) rild'¥5'4''zJ~ iff }tf&~11f5;(t :t,'f¼ ?44~31:ti: tg! './f~?ti95!:i"~ ;(:,\ 
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Member Sec Axiallksil le v Shearlksil le z ShAarlksil le v-Tonlksil le v-Botlksil le z-Top[ksi Jc z-Botrksil Ir. 
767 4 max .223 9 .056 9 .222 7 .023 1 1.402 6 5.661 6 4.656 9 
-768 ·· .. :,·· ·. · ..... ·•···.:.,. min .'.·-:J11s: .. : 6 ·.·.·· :..:039 ,-__.: f :/~:123· .. p: 8' \:::tA02"·:.'.tf }~:023> 'f :·~4'1656' g ::~sii3tff:' i:>' 
769 5 max .226 9 .045 9 .228 7 -.141 1 1.297 6 6.386 6 5.015 9 
770' ·: :·,::•·,;;,, · ,• ,;'. · · min:·. ~.078• . 6 . :<05' ·. , 1 · .:.;:;'128>'\, 8: /,;;f297ii': .fi,: ·:>.t4fi2'. '1i·. ;.-;({Q';,-5'. ,tf .. :.~6i38'fti 6c 
771 M85 1 max .069 9 -.015 5 .08 3 -.057 5 .256 4 1.972 3 2.037 2 

q1:2/\<wcn:,'.~i ·.<>. · 1m1n .:·• ~02:r.,. e · : -':02a•:· ,:. 4 r'->:;:,oi:f ·5c:. :2t :o,<'.Q5i:V~ :i;,,:\iostt•: '1i\2'.0a1:1 !.2t :;~f191i2t tr 
773 2 max .07 9 -.02 5 .076 3 -.084 5 .305 4 2.096 .3 2.15 2 

'[j,J'tf PA.J'.:::\:: .. • :a:: (J,;§ ..:: . min>' ;:02ir·': 6•: ..:;, · ;;_033'{/', ::if :'.f. . .(Ci;069:-:::.:;::; ::t: '/>.i:305% ;a,; li{(ig'4I:C: :5_' 0';:;~:~t5f t2z :-f/'i?i'fbg6i~ ::r 
775 3 max .071 9 -.024 5 .072 3 -.118 · 5 .361 4 2.213 3 2.255 2 

:7,7°fy :!::'.SX ;\: ''; ,, i. •· min o.:=: :'..:025:' 6 ':'' :.::;{j3ff,:;:.;,; 4 ::':,:·>~'.065'}> :2( {i{.:if36rtti 4{ /tdi•fa'tf 'ti ,;\;;Z}'255,;@ \:.'i212:,t3iJ ;3;: 
777 • 4 max .072 9 -.029 5 .068 3 -.16 5 .424 4 2.324 3 2.355 2 

iii-ts. ,>'tit):-:' ::c. t?.f>) (;' min F!. t02e t:: • B' /J -":i':i42);f} i;-t: :td¥foB]I/tttt t21 i:ft!:fa21ft1 •lilf ~Jftfa¾t "fil i~i11atf&1 @ 11-~2\'&2a11 ;~f 
779 5 max .073 9 -.033 · 5 .063 3 -.209 5 .494 4 2.427 • 3 2.447 2 ;i!f ;::/,~~~ ,,, •<i~>J ~!~ <~~;;i'.: t . :/: J~~<:, i; :; : './t~;g~;tt\t ,:;t :m~:~~!rt ~"' 1r~!~!:lfii ;?, ::::~~*l i ;;~: w~~;;~ 1~1 

:i?:82) :"'.iMli\':z\i: <> i·:< , min > ;::[02'7:-~\ 13' ,:·,t.:.'.()'41:< ". 4 ;/(};i(d5€f:Pfi :t: ftr;ff494/j/ 'Al ii:2209?rn 'tt {~'2;4°4-'t{~ i-2i ?;:M&~4:Zo/.,i ;3; 
783 2 max .076 9 -.043 5 .054 3 -.339 5 .669 4 2.626 3 2.622 2 

:ii784': Ji\'.f{'f:i;'::!);i.;:i'}; >Xe ' <i min •:;,);f()j:( ':" ff ;,:'\''/057/'.{D 4' ldi{;J]04t'mt1:@ 'rfEft6'6§:tit f41 (;i'.li'313'9\Wt: ;5s; J'g2\e2'.2[ t2? f(~2.f626l1~3ii 
.!~?. . ..... :3. .. m~x: :()1.8. 9 . ~'.053 f> . , .04!? :3 -::,99.2 ? .. -~1.8. 4- ~:7.§>3, ~- }:!6-~. ? 
(786' i}:_,;y;:;t,,\/ 1 YJ>;,. · min/'! '.:':0~2>>' ff '. :: ~:067' •.: / '4 :/i,i<0.3/k::y 2I ;{,':i:818'.iit ?4~ 1fi)502?I ,s;,ISQ}l6'51 '2? Ii~2iJZ93\ :er; 
787 4 max .081 9 -.063 5 .036 3 -.698 5 1.12 4 2.93 3 2 879 2 

f78lf; ://b't::.H/t :,:j\\',y, ffijfi f:Y/035:;.) :6i ;/':'/<'077'-' 7 '0' 4, ,::?:tqo29l•ifi '2! :(lid{ft'lifti '4: Wl~ijtl'81W' .'§:; (iizfgj,gt; 12!1 ;(t~2fgatf :m 
789 5 max .083 9 -.073 5 .027 3 -.927 5 1.395 4 3.037 3 2.961 2 

~191H :;;i}::JD//:;; :t,<'>':\ min j,,;t03t,, :'; tr : i>;-•.(dat:·>.< 4 /:l'I/".ito·ttEh{ tzt %t1ia1'.is0 ,41 ~\i".~9l~tiiti 15i; i'i2~9·5'1/J ;z: G.i3!03'i!J '3', 
791 M87 1 max 0 1 0 1 0 1 .386 1 1.331 6 .277 · 8 .36 7 

f7'92l (if;(';\'(};[;;\ '':IU'iJ:,•: min ',;'C,\((i/'{:;: .' Ai ·,:;,:;fa, .,QL \\).'. J: ':":r:f?i;.o;•,}t}1/.']1,:r, i?.1~33'i1f-t Ft:¥ ,if(~386i/K ',1?- 6fi'53'&0fi \ti:!: tf::If2:,Z:,7Af, 'ff= 
793 2 max 0 8 -.001 1 0 5 .385 1 1.332 6 .276 8 .359 7 

:i:'t94i::,,,, c, ,, , , ., t= •f. in'in ::>oxn:J,' i; 'Ef ' '-<bM\,<) 'f ?W\::/!Ttt/Hii;, i:i!J' t~;1}3'32Ii :5] 'Ji1'3tfi=tfo !i# 1'2:(:3:59~, 'fti t'i}2'7S't\ 'iii': 
795 3 max 0 8 -.002 1 .002 5 .383 1 1.333 6 .276 8 .358 7 

1'7961 HY:Itc ·, :;, , \?',;,;, ' : min i//:. or · · "; 6 i :.· ". c::Ob2/:: :, ,f i: t\Hjo:t?'.H:': \ti: ?!~:1f3'33;J :5~ :~t,faat3ft fth ii/4fj'1581'f ?i} ti'.~(2.=iat~ fa:, 
797 4 max 0 8 -.004 1 .003 5 .381 1 1.336 6 .274 8 .357 7 ! 

;'1i:iB'* .,, ~.~:'"- ;, <'?;:,,F~ min ::-:.::/@I~fo:. tr / > .Jj'04'< : > j=• ,,;;~+:::too3<mg t\4:r ;,;1:tJ'faB'ifl;;; ti lt~':3'8'::t:i.:L ~f;; :rt;ta5:t·i ttA 'itif2il4'I:i :si 
799 5 max .001 8 -.005 1 .004 5 .377 1 1.34 6 .273 8 .355 . 7 

<'aotr 1:=Jtfot, ,, .:.:,,•: ,;; m,ri ;;;c:::;fooWYt tf, .,,:;c/o'o5,;),·: ·t \.i(>fC::foo¼.:tkit 11 J1tiat.oa4tti :€it 1i~?aizi:zttI rit ;f;Jiss§it rt:.:: i1Jt@ia~11 1ar 
801 M88 1 max .083 9 .125 4 .027 3 -.927 5 1.395 4 ·3.037 3 2.961 2 
'.802} f%t~itt'UB .:Y/:?H.:'l m1n t?4[03if.t{! :5~ /A''Jj93':; · );; ,5: :ti}~i2:Ei2:,:il/f :2i [f;t13.3·95f~ 1tt J/hi!J2,7/f{ii! 15~ \fi2Jg'i3]{; ::QJ )%~3103.'itr ;f& 
803 2 max .095 9 .076 4 .025 2 .31 1 -.29 4 · 3.112 3 2.918 2 

1a04'1 :1:1-r;;r:;;,>·"'" "",. i';: / rrHn mit:?os1r,< :i:t ?:.::,; \6'49',/ :,; :a hktt,¥io'ff131Ht£t tai ii1fffe129'.?Ji~ #ii ltti:!'.fa1~~fa: 111\i ·,!JJzf!!I\i]f\ ,,2; i;l:rJ"}mit:21;,1 is,; 
805 3 max .108 9 .027 4 .07 2 1.156 4 -.702 5 2.436 3 2.124 2 

Jaot3'f i'rif.litW+'lli:', min Fi?@ii:'.i62tf~ 1a:; ."'./J?~ot:.: :+rt. rs:, i':l{1ti11~0saw::1tiil ~ w-~'zo2t~t t5§ '.;:'Jm,}if s"6'?:fi i°4f 1J2if,'.112"41; ~~ j,}f21aa&~J ::-a1 
807 4 max .12 9 -.022 4 .115 2 1.203 • 4 -.289 5 1.008 3 .577. 2 

:rso1r= ;:0;;,tr},/'o:',t:x 't•:2:?(,"',' min :'N~:014:,(1 :6' '? t:.t:o'4gL=,r,;J ;-sc t:'>':Wt.t~111oai~te1l. ;B\ ii1:tl8'9Hfi1 ;fit :@f1\f.2lfiai1 .~ J.fJ\t/fzmI;;( I2i t~g~Hoo:at~ :sr 
809 . 5 max .132 9 -.071 4 .16 2 .432 4 .943 5 1.721 2 1.172 3 

Ia1it1,t .,,,,;;t,,, .. ,,, min tw1go1i'6':Vi >5, <?.i.fbM:•/',,; ,5-: 1~:.m::;;i11saWi.}it ra~ ~ii~§':it.:a@fs; ta;ms2il\1 tij1\ ,;~1r:;c1\t2r11a,J 1:i4iit1'z.2aw t2& 
811 M90 1 max .56 8 .211 6 .062 4 -1.063 1 3.137 6 .247 3 .179 2 

f~fa2i 1t&";fijfiif'';:t };:;j!j,')/;' 'si mih };-:N:1i'O~Htt di ';}<;;1:12::rr \if '%fNfi{065;@J'l {5'j '.fi;;'.at:1:ai11 '.6f 1I1~b.63t! i;'f,1 ]'j;l_l,'j~gi ~2! t,)'g@'ifii"l! !gt 
813 2 max .568 8 .177 6 .031 4 .03 1 .916 6 .425 4 .394 5 

}af)i; /f;if!lf[ff,;;:'cf/;~ i0;(@fa'[t min ;tf~'tro0.HI t:1/i ;'.,)2-)):ff0:7:9!::/?': ):it H,i;;;}~~:oaa~;it ~[ i(fJ;ffiifll;}l :'ff\ i~~!03T¥1 11] :ljj;,l394%': ~&; ~ff'f425@ !~E 
815 3 max .577 8 .143 6 .009 2 .919 6 -.739 1 .599 4 .605 5 

l8ft'.6',} ·c. m1n I!f::..f~O!J0!./~; d'i: '/:\frJj45\1.;;;:) ,;1: if:i:!i:Ji10liI2JM:1 I:3] f~lli3ll}};f iff z,;!~g;;(;g,~~ f61 !1Jt6051f.i [fij J[f~f51}9:;f ~ 
817 4 max .585 8 .11 . 6 .028 5 2.369 6 -1.062 1 .42 4 .462 5 

fl:l!l!a{ ,;;,,,<:)t; ffiffi ~(,t'!fo};l{t&B ::j'.~ \J:if!~Xo:n:,;tu if t:;1::;:~Jo3Alf;f1'0,~ :iI ~1l062~:;1 i~l ?:2?369] BI tf.~'!452~ l/5'1 t~ttJ!.:421t:;~ t~1 
819 5 max .593 8 .076 6 .059 5 3.434 6 -1 1 .224 7 .303 8 

·"821¥ i,;;; tiiih ;;,,\_;i{Qi\l~';·'" if: >c&r,,+022;'''''·" "1'' '>h?l'062ief:,;.fr. W :;,t,:,,,iji;h~e;; W' 1.tgit431f, '6" ''"'l!30fF' F A'!,<@.i£2fi} ,rt,, 
821 M91 1 max 0 1 0 1 0 1 0 1 0 1 0 1 0 1 

fai2C: if..ilii@tM1tH ii¥J;,tti;:; mir.i '1{1tJfOfW'g~ i,1t ,c, •rn· ·" c:t g:f1.:~1it(fltt1Ji¥l 1t~ fi~b.\fl\1},.i ttt s~ti.li:il'st tti ;0!i£gf.;J{; ~t :jJ~i.ilof P.~ 111 
823 2 max .002 7 -.007 1 .003 6 -.002 1 .002 1 .001 6 .001 8 

'18i:fif': -, ,,a,,/Vi"J:, c:.~/,i\,/: nirli if\\:10'gj2:{', :ff > ,: ::[()'OT :,1' /;;t~;°OQ'3\f;:}i )[it /~:~()OQ?c'i ft} ;jsfOOZffe.i! c,jf !:i:;i;f(Jij;ji~ f8j f{\'J;'@tfi:f\ff '€fr 
825 3 max .003 7 -.013 1 .007 6 -.01 1 .01 1 .005 6 .005 8 

RISA-3D Version 5.0d [C:\RISA5\untitled.r3d] Page 67 

AS-220 



Attachment 4 
._ DMJMH&N 

RPP-24544 REV ld _· 

Calculation #145579-:S-:CA-023 Rev 1 
. i>BVS OGT~ l3ypass 

· Envelope Member Section Stresses (Continued) 

Page68 of94 

Member Sec Axiallksil le v Shearlksil le z ~hearfksil le v-Tonfksil le v-Botlksil le z-Tonll<si le z-Bntfksil le 
826 · · ,·-, ,,,,,~:-: -· > inin:·./ __ 003=. 6' =:'"<.01:f' - 1 ·' /007 · 8.: ·· ..::ot' ·. ·1 !:.:d.f' :r :~:005!· ·8'' :.oos···=. 6'. 
827 4 max .005 7 -.02 1 .01 6 -.022 1 .022 1 .011 6 .011 8 

J328 /;,.~ ·.;,.:., =min; ::.005> 6 1:'/.- ""Jj2: :·: f .: ,,.;·=:bt:; ·,; 8 "-.022:,_ =t· .'::,fi'22i' :t: :;:oH< ff :::--:6f·r:. 5: 
829 5 max .007 7 -.027 1 .013 6 -.039 1 .039 1 .019 6 . . 019 8 mso; :;':;,=/,,/., · ,, min · -J)bT: ff,==-. ~J:i'2T 1.· ,,=:::,?01a0-=F ·a: ,f'-:039'= t ,t:osg :::. :y ·i:i.0,19.r; s •/1:019, . . ,r 
831 M92 1 max O 1 0 1 0 1 0 1 O 1 0 1 0 1 

- ia@zr ,:~:,f?.:tJ)' .,tt:1)::.=;, mln ;'.f -• .;df(f.: '.f ;;-.>:;,,o')\,;:c; :: ;;t· (:U}{.o/t>< · if it/ch/:.'.\ ::r: ':\\ii.iEH't w, i< .oMt, t1t \/fott"'t ':il' 
833 2 max .002 7 -:007 1 .003 6 -.002 1 .002 1 .001 6 .001 8 

ras;,f Y:'"'CI='r;,,: ::ct=>:• ::: · mfr\ r :·~:c'J"oz?; 6' ::= i' <oot< -= · --r ·,·=>~;oo:f?: .·= a. ··;:.jfot'' ,:,r Jtoo~ti 'f ':=::~ooft Hf 1=:;:~moi!J/ .'if 
835 3 max .003 7 -.013 1 .007 6 -.01 1 .01 1 .005 6 .005 · 8 

;;a3s:r t'!i/,Yj;;n; 1
' ,,. .·;:.::~.:min t!:~;oosit 5: <<,•-i0'.1s1:f,:: :f !:':<A:001.c;:;., J:i=' t sto1t'i itL J\•'io:t?), ,f. f::;nos;;~ •aI J;;;go5t,-~ :,f 

837 4 max .005 7 -.02 1 .01 6 -.022 1 .022 1 .011 6 .011 8 
JBB'ifr ~?t,7W'\:1k rUr//?lmfri /Jii:::-fbd's'<< '6'- .J;\i~i:::'b:tX>/ tf :.'\.;S:.a:0:1:'::;;:,: 'Bi ::;t:::(022,/: ,f Jtd122r'' ;f: ~li.t!Mlf-W :if t£-2{0a\1'0t :6'.i 
839 5 max .007 7 - 027 1 .013 6 . -,039 1 .039 1 .019 · 6 · · .019 8 

184{f' '·'"" · ,,, ,, : min 'irtooo/Ui '6i ;U/!i:62:trC!'.f\ i;Jf )/it~!ofj) U: )j! ;;\/039P 'cf' f#:039i\ W '.rt;:;((}if!:Hi ,g~ j;~'.:iOl9N !ff 
841 M93 1 max O 1 0 1 0 1 0 1 0 1 0 1 0 1 

/aW:2! )fiU,tr?iH{t ,,,,,,,,,,; ''" min ,\/tioJbA?, id) f[i/;,:;;;;o;;<ra:: d\ \:' ftlioi!W\< !?fa :{\tfo•:)H /ti'. t\tf@o<Jlfi;J, m 'ltV'.iittf/ ]t d::i{d\iU;f1i: !1{ 
843 ? max .002 7 -.007 1 .005 6 -.002 4 .002 9 .002 6 .002 9 
1~1 "lit.:;;,=1;:gy-Y:' rr;:!,;,yc-.,;;<, Min C?'roo2:,;:f is,: ::.D~if.::Yoort/,;e ,11. wr;~mosi:tr lg\ {6,foo2)? ·~r :'ffiJtooz'.!fl Jf i.f'"iiti2fB 1r %::~roa2ri tBr 
845 3 max .005 7 -.013 1 .01 6 -.01 4 01 9 .007 6 .007 9 
J84& ,-",,,, ')~ fil//i;/ miti f;l}lod5lt:}; '.8i, i/tt=r=.:Jjj/f?l'-fH Ai ;!~:.('.f,i[dt;·'.J'Dt ;t)'; ,J/.f.d18t ,~j;' \i@j'.1\ir:) tik !TkooftW "§x fJt;j'jgyl)i !65 
847 4 max 007 7 -.02 1 .014 6 -.022. 4 .022 9 .015 6 .015 9 

Iai!lai ,,,, .-. · :, '°'"' · ,· hHn f;i;footii:ii @. YWi:t:?oii!F}tr ',f' :::<;;}i!O'.!WH< :g:: ;;:;~m22Pi '.9'. "i;-!fo22:#i\ 4/( :;;J:Ol51t ;g~ I{;Gto1'5;,ij ,'5[ 
849 5 max .01 7 -.027 1 .019 6 -.039 4 .039 9 .027 6 .027 9 

'.i'if5ol .. ,,,,,,,;~;;,Ifi min )?:'ziid~'iriit ia\ fif:h'.:fd'2:ti:MO ,:~J l}~Jd:lotg\i(:; ,:g: !fi.4liMXi! §I illi.tfo'a!:lit, 04-i f;J:i2V!.i~ ii" ~t4fo2:jf,1; :ff 
851 M95 1 max O 1 0 1 0 1 0 1 0 1 0 1 0 1 

18521 ' = 3'/,' ;,r;:;,\,:t 111 in t:,::,:rm'it:c?::, :Ff 'iK,ff;X::tO'i/:)t:\:f ·f oi>=':f,JO!?i Ii: ft=\ ::U.\iOdi\t: /:fo ;t;!&@J.'ti:it 11t: tf;iiQ'?Jt}: ,;f-: /?Id)(:%•/,:; hi 
853 2 max .026 1 .578 2 .045 7 .188 1 4.475 2 .003 1 .159 7 

1854} · , \;? 'i(\?{Ni?/ min )J;.;Ai23{'~ ,Si ?.:t:·;c:ncj'22V:i)/ 'rfi :'i;i',';;QJi:i/ if ,.:J:;f4;7,5,;:, f2i t:;~tfa'a!t,: Hf: •:}:1}f59t' '.71 };t~l'd@@I/, :& 
855 ~ max .03 1 .577 9 .048 7 .257 1 2.673 7 0 1 .04 6 

1aif6fhs-,,r,:i\\f,:ce, S\·):,,, ,z{' min t}:;'.:\t2n,rr; '8; :Wj;/;;])22iU,(/ !Ji \(:t/S:Q\f:(/I Ji rtti6'73¥ti q)i }~125-'tffi' di' t\f!o:it;;:f,c: If fr.%!:bfii'iii; 111] 
857 4 max .033 1 .58 9 .052 7 .327 1 .894 · 6 .145 7 .038 · 8 

ii8'58Jn,;,,_,,,ec,,.'f'-/\ ''"'·'"'< ~ rri'in HiiiJt1iil:t)!/ 08f ltt,Ji}td2;2!Wtl'-'i ill i'1JiLZ!i06,f!.:",,y st '{~J:i89'4,;i (5,: 0\:¥f@2ikit1 Iit Yifo'@s'Ui !3~ )iit:FlirB@iK · 
859 fi max .036 1 .584 9 .055 7 1.023 9 -.396 .1 .313 7 .047. 8 t~mm , ,,,.:\:::Mi, 1nm t,~J;r11s,,,), It=' Ittft£:?022V,?{, ,;1:r )f!:'.f~Yoo's?:')J rs\ 'ift}i96:R'i JT ',$~Wt02a%: '9:; t~mi1wi ,a·i j'i:,;:'@:1:tf't: we: 
861 M96 1 max .133 8 -.04 1 .466 4 1.086 9 -.139 1 4.618 9 .115 1 

tai32:: t~,l;f1tb11t :/ i'•,:hH min r.:;;fo~ir:-$ ~1? fi:t\'::JW5sfr.tt 1a1 :;,~f;,#:oMtt-/'i JL <rif1gn} iii:t- t!J;12'0sai :g;; :1t;1;fs:m :ii1! ,:;~$.Elrnr; :~it 
863 · 2 max .134 8 -.04 1 .464 8 .938 9 -.097 1 5.088 9 .128 1 

fas,~t lffs!ii{fi;c;E;fti ,ii\;~it'.,Hil rrti'rl i{'2~:03')t11! fl} })1:itfi;i.(,1;5)1,titfr; ;al if1;1~crn~:l@fs '(/ff iJJi{bg~}i\ t1f @.¥938~i'. ,gt I1:;:t1~·s1;:1 ',;!';; }J;;S'J08811 @ 
865 3 max .136 8 -.04 1 .462 8 . .792 9 -.055 1 5.561 9 .14 1 

%866'i '.;:~ rrlir-i ;(;i,~fo2stt JI ';~j{~~till'5'5')~J,;J\} 1& jjiJ#f;'iaij';2:t,;;;)( %1J ;1Jjfl)55::'.;B 'il~ :,l\i};Jt92If 'gj :i!f!t§11'4tti tft'.I tf/;§[56':il{ :9f 
867 4 max .137 8 -.04 1 .461 8 .663 7 -.013 1 6.035 9 .153 1 

l8£:I8~ ~cf.tf:hif:i~,'1'\';;f~ ~ij\;;:;,;l;~•;~ m 111 ~t~;'~t027(§'t~ 'i1~ ~:gi1&i::@;'1i§!,f;J;i;f,1J ;8{ ;,';;1,~isif()if2;t}f.;:i ~1i ,;H'fO.:1~~'.~J 1-1;; *;i663'if{; •m; k~iit531'~ f~~ \}'J6rOSfil '.9?. 
869 5 max .139 8 -.04 1 .46 5 .55 7 .029 1 6.511 9 .165 1 
f&fot ,.,, , 'i~\= '''"'-i,,,·i,;\ lfffn ;J:wittt25!.im1 'ft 'J:tflE1£~1'.:s:ff:;il;f}; fa{ 83i1!~'ft:iif,2?t¥i. ;,,\;; 'r[~l029Tf'i t1/ ?liJ}55)!{ Yt1 'f~Wlil65fi1 ff;, b~6?513iff ;9:; 
871 M97 1 max .471 8 -.012 9 .01 5 1.035 1 -1.028 7 1.032 4 1.042 5 

ra1;21 rl\i11*8'1nt;r:J? °'"'''"'~,;,,,., milii i~Jm-om~1K~ ttif' ;g4;;i1i\'{01t~J2i?s rm r.{tr~marJt{t\ ;))? :iMf02at;i: i1J :ii1f0sS1] m Jik1tio"a2] 1$1 1;!J1~oi201 ;4:: 
873 2 max .471 8 -.013 9 .011 5 1.03 1 -1.023 7 1.029 4 1.038 5 

f&o/Jf £~;i~t%!tt1' :~iJ:Wt~1Wf'.ii m,n tli\'lKOfiltf,faf ,\It }ljfui};{O'fa1Jitt1 iBf 1lf.ftitt1f1fll?i1 [4i lrf<!f¾02:'M&1 1it0~fg/ii)ffJ,3,t ;tt Ii1\:'(i3'8t :SJ i':ilt.1%(j'~gij }V, 
875 ~ max .471 8 -.014 9 .012 5 1.025 1 -1.018 7 1.024 4 1.034 5 
!&'li'f! ~ · ,., ... • /riih ='IiEi:~F4@~0!J'{f!il 1/ii: ¥.ti~'.1¥~)o1t41ii}N ta] ~}1}f;fo'if20fti c2fi ;;f,fJoXaifl ll ?t~14\Y6ii5? .t1t Ii;;1lf0i.W~ 15'-' :i'.~h~fi@t:~/ :~fa 
877 4 · max .471 8 -.015 9 .013 5 1.02 1 -1.013 7 1.02 4 1.029 5 

rai_a1 ;~~~1,~~ft;; I'li1f:f!}t;;;; wHrl ;~)1'1JiO:%f£J!~ 11r ~!JktJ~oJ5/:tiffJ la1 :{~iisiort:s;;fgt ;a~ 1;,1€fot3t~ 11r fW~1!o2{.41 t·K 1~;1\0293 i!=ti ,1t1ri:m21t~ '4:, 
879 5 max .472 8 -.016 9 .014 5 1.014 1 -1.007 7 1.015 4 1.025 5 

'f88(¥ ~:it,*[tfd;/r!;c;-i:~, H:¥R::;~:!t½:l miri -~il~:Ji~'()@:W~:i~ ;'Wt \t~\'.E,<lf011~ff):±'~'.,i,': t81 ti1f9:ifoj/4'';f;if~'i'. iM ;t-rrno7i;;;! 'fl}; @:·mmt4';' .ifh! );;!.1402:5':r t5~ ':'/.;€1:tffit5;~ ,w 
881 M98 1 max O 1 0 1 0 1 1.058 1 -1.051 7 1.052 4 1.062 5 

raMQ';J ft!,fe~~Jfflf:1'!Kif ?!HN{Fi'e min 'fWill'fo'Fiff,iW ;·E ii\ti{fil':if(:f:,;'i~},JHt iM tJ-i;tc':%0,l;f/;": t'tc5 ::'.iiHos'.11% Ji: t~Wrcfs§B t1f ?,~]fi{OBZ~ ia=: ?!ilt!i'!f52i~ !if 
883 2 max O 8 -.003 1 .003 5 1.057 1 -1.049 7 1.051 4 1.06 5 

f884t ;,;c;-e. ''"' '\;~;; c,,,:{';:c;,,.,,, mfr\ 1'ii~K·finti1Tu~%i if :tJ:fit;';003'}(jol/: i;Jt tii,JJfOOS~[ftf }j:} Ji./j~(:}49~,;1 r,,:;c_ \?fft@57i'; {1f 1's1f(}j:j'.;g 1i1 lHifiJos/if(: ~if 
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Member Sec Axiaffksil le v %earlksil le 7 Shearfksil le v-Ton"'sil le "-Botlksil le z-Tonrltsi le z-Botlksn '1c 
885 3 max .002 8 -.006 1 .005 5 1.053 1 ~1.045 7 1.047 4 1.057 5 . 
,aaff. ... · '.·:·· ,,?: .. +::..:::=:i:•\ min·.:: ·..:.002=; · 6 · . ~.d06 1 -;obs · 4 · -1'.045,:.: 7 :1{059/ l Lr;o57: ;5; ,:-•,fo,iir )f 
887 4 max .002 8 -.009 1 .008 5 1.045 1 -1.038 7 1.041 4 1.051 5 
:,Ma:· •>.:\ii:,,., ,:_,/-';_·:;,::min·· :·.<002':· ·a --:009··: 1 : -.008 4 · :1.:os8/ T -;;,;;r.o4s~ :v ·.~.1~05f, 5; \;;::t;o4fhit 
889 5 max .003 8 -.012 1 .01 5 1.035 1 -1.028 7 1.032 4 1.042 5 

:;-g~@ -:::·: .. ,':'., /·;)/,i~f:(rriin!? :!;()03'; 11{ · · .:.·:Of?°::: 1 ··-:Of' 4 i.{02s:t,,: ·7 ;'~f:~t)35L1'1 i~-1'404:itn,·; r;1\032i:W 
891 M99 1 max ·o 1 0 1 0 1 .945 6 -.822 1 .691 4 .695 5 

fa~@ }d/:=LIY''.i{ j\.fj'i:SW m,n ;,">:: O·/Y, + >· : : \ff:, ; . · 1 · ::•;' · ·' d >· :. :1' ?<822i\: '.f,, :{·:.:,g45t,: ,6'. Y/69i'f'i )5.i iY;(69,~(~~ }j;; 
893 2 max O 8 -.003 1 .003 5 .944 6 -.82 1 .689 4 .693 5 

ragw: ,,::, ·+ ·= ., • , i ,,/t1i\/j;;, mi6 i ,. t :, o•> -·: ·.·· 6 ,··.· · · ,-:003=-' '.. .. · -1 '. -.003· · , · 4: ;:r;:e::t-:-<' ,.-1 t":94'4'i, Jr ::\LY69sr :r;,: ,)~taM'~i ';¢; . 
895 3 max .002 8 -.006 1 .005 5 .939 6 -.816 1 .686 4 .69 5 

tatiB; ::> 'Ti'f?,/'i,,r J:;Jt>it~ti't:i mfn W/D:io2// tr: :;, :":::JiM/ , , · ,1: .•: •. • ~.oos .., · '41 ,?1tatt>T-f.r ff.' Itf93g:t,; :5t: 1\t4sg%t i~ ;\l::iriiiaa'ifi :¥• 
897 4 max .002 8 -.009 1 .008 5 .932 6 -.808 1 .68 4 .684 5 
tt@r: /?t.>?N,':>·• :n." ,1:Jt:?:: miri ,tJ002> . .6'- ",, > ~,:009::.·. ,11 :: t:: ~.ooa? · :: 4, i;;;zaoaM:: 4f (;t:;930,t; '.& WI{@a4fi 1s:i :f%.1t.i'i6'Bfftf1 /4:, 
899 5 max .003 8 -.012 1 .01 5 .922 6 -.798 1 .671 4 .675 5 

;goo} :r-Ec:fi:ts?::1 1~tf,;;h1r;:~ min :::,,~:ooa'-/ e:= ·, , -:01 :t: + _.: c:. <or', . · -4:- ttjgifir_; ,1? +Ji922% ie& 'E?iB'ii1i is~ r1;:;:;61t~itt t.it:V 
901 M100 1 max O 1 0 1 0 1 .904 6 -.781 1 .656 4 .66 5 

(902'.' t)Y;;/frC,t! .)frl:!:Wifi{ m,H ,;!/.J(j<<:.. ji t, ·, ):c.o::\) .... ,1 o< :;;c' ;i ,.t ~}lf7ait?t; ;ilf ,e'.c.:fgoitm :'6~ Xi1/i6'&.1i:f.1§'.~ '@~.f65i'6f½ •]4.~ 
903 2 max O 8 -.003 1 .003 · 5 .903 6 -.779 1 .655 4 .659 5 

f904/ '.\''.S/(,)''&;:iL? l'.:l\i;'/iJ;f;,: min }-iiiO ,':;,: i:j: .' .::003> , · 1. :', :i:<oo3< : .: '4: ·r;']/t9');' di: .ii\;i:)'dtfi{ '.6'.~ l:'.il6l,gfJ 151 t'i;:.fff§51'~l w: 
905 3 max .002 8 -.006 1 .005 5 .898 6 -.775 1 .651 4 .655 5 

;§tJaY _,,,,.,,,,,.,,,,,,,,,,"";' ,cc,,.;,,.,, mirt \,t~1o6Z<( 6; > : ~J:i'os?; • 17 i?· :::-,0O5i· .; }f :tVi1ifsi~:J; :!ifii 0!.!i:$9mf: 'at ff~:'5§'5ftr i§:l th~f1351,fff1 ~f 
907 4 max .002 8 -.009 1 .008 5 .891 6 -.767 1 .645 4 .649 5 

1g·oal r,IH-:?V,'" ,,a ,- fniffi w:;i:·002tt -if : ,. ·./1;00§''>0 ;f n·=. :~:0081:i < '4i f1tt'i61tt: f1i tc.Jag:ii¼'t~ tst ,i~Y€i\4°9tl f51 tf.:ffi!i~i'5?J, '4I 
909 !'i max .003 8 -.012 1 .01 5 .881 6 -.757 1 .637 4 .641 5 

{gj\Q'}: Amt:;;;;'}};\/ ,,, ·:;;'""' Min .!/.i¢',dd3'/ Bi ;; :r::::012=::Y.: 1; · ,, :; ,'-;'.Of/ ;,4 /};}7.57%1\; W! i'J1~}88'~;;f~ t5g ftFtia:t<ti 15,l. Wl4i63'7";;ii )41 
911 M101 1 max O 1 0 1 0 1 -.079 1 .08 6 .069 5 .069 4 

:;:ga,21 9::#t:tt;tzJ 0/JJe;;-rG Mtti rr<o· r:x if .:-xi-> ,;-' t· ,, ,_, .' of>·· , 't, t,:toa/i: :1:r ',Moff.g'll,~ ::1:¥ t;Yoagc;f ;4;, ;,{ttoM!J}! t5i 
913 2 max O 8 -.003 1 .003 5 -.081 1 .082 6 .07 5 .071 4 

I§ff~f: ?:'\'.,:;.'>?: ,,;:>x1tf:t miii ";r;:;::o.e;r ·6' ,· '. 2:003,.;, .: :i;: .,,r ~,0030:., ,, ·4: t;ma2?i :'ff ,;{;:omfiti ':tAJ':ifov:f!f; "at¥J1J1oit;0 :si 
915 3 max .002 8 -.006 1 .005 5 -.085 1 .086 6 .074 5 .074 4 

f9J6l tzV?/F'.. min c,J;J'.002:'L it ': ,, -/ !bti6< . "1' ;'j(C ,diJ5_:; .• , ;'4;, /i:£1(1'86/; .6'i t;f.ilil85}@ fl) fj_;,;(}7.4,;;J :'W tttoitiilt!i 15.,1 
917 4 max .002 8 -.009 1 .008 5 -.092 1 .094 6 .08 5 .081 4 

,tg;fs: t 1tt:t;tf,:>= '"' ,,,,,,,,,;;c,~: rriirl ),;;~:lddltIX 'Bi <,: '/-·:o;oog:'A;> di : :r.v, ;:jjoa+< : ·. ;4:c :t;f.~Jf94ti:;: :'6I t1~0§2iif i/F f!i¥iiialf&l W1 J;1@;6'~¥:~ ;5t 
919 !'i max .003 8 -.012 1 .01 5 -.103 1 .104 6 .. 089 5 .089 4 

(9201 Pi/JI/M'i/X0 'i.Hg}t'ti} min tff:'.f:003'1::; '6( :: \cg0:12::X::' 0:-k /+ <'ibt > ·: }i'c \.ttifCJ$1.t! Jf 1:i:'ff'to'§tJi :ij~ j'.~';o'tmt{ ,ffl %4.'{oa'ifg.] !§:c 
921 M93A· 1 max .025 7 .021 6 .004 4 .376 1 1.391 6 .273 8 .358 7 

;;922I JtmYtlflf?ie r,+1z,2 ,;,,; rrHn ?J:W:Ro((tt, ar Jt.c>mti'B}f' 1s :YL\:003\f :c: :s-:: /~11T@1~i It :r@+aii:6:j; fl~ :;r~rsmr~1 i1J ';HJt~;trt,~ rm 
923 2 max .024 · 7 .019 6 .003 4 .381 1 1.373 6 .275 8 .36 7 

t924-f ,., mii:l :ltd;'rtfitr1t Ifo Tit.::Joos:::fos< 11'! V'i:r.::Jjo2~f·:< i'§J :1;1~B:ra1t 'sf' ittMJss11rii :,:Jfsi:t!liBfw'i:f ta t1r:i1s-ist#Aa: 
925 ~ max .024 7 .017 6 .002 4 .384 1 1.358 6 .277 8 .361 7 

lizat"' 1n1m d1tmoH?tt At ?, ,:tr:oosJt>:r tf ::+ ::::oct1?/,,t ·sf t:~t'sss} 'Et j$1~alit1 •lif'~ il'.~~Bfti~ mi ?::lf~ft:z;¾I~ i1:1t 
927 4 max .023 7 .015 6 0 4 .386 1 1.344 6 .277 8 .36 7 

i1ij2a1 'iiiiWli:NtJ=:?? ;mirmw1wf friin !:rf'fi70':?w:: At &>t'Iitnn;;m:.= :11 :;:,«t> o>-Y·\ :51, tit:ir~,;®tj 13; '.Tr1tt113t1!~ ~t@t,t'!#Jil6Iii1 tt{, J¥t~i~:z.eftai rat. 
929 !') max .023 9 .013 6 .002 7 .386 1 1.331 6 .277 8 .36 7 

l93i:t{ ; ,, ,,,,,,,. . mii\ r,?::/di;';@J:', w, \;-';;'}i:tb'ol''.'fr'.'i ;f.'. t\r:.::\0i/i >> :8) ?!Jff:@tf:1It~ (ff {tJHil861.~J ti{ Wfi!f~6f:i1i f#, O:)J@t'2o/1t~ im 
931 M94 1 max .095 7 -.012 6 .01 2 .224 1 2.536 9 1.686 9 1.999 6 

?932:{ f,'ijj~f:f¥;i':1'Iffi ,~ mm f¾fc?/.fijf{-f:ij\ 'i[ h.T}iroie?iPB ff f.JtH:Jj'rli?/J: '31 {~~53'6it ;g~ !lJ,i'j:2~%-i! all r~1R&'9~ f6:~ tJJfi6rs6'#. :tf 
933 2 max .095 7 -.013 6 .011 2 .219 1 2.54 9 1.684 9 1.997 6 

I§s~f rn,cc,,,,~m;;;;,,;;, Wffi.i~}))]fj mfn '&1i'.:Ho/@J1~~ Iff ;:;,;r/rf6:1:t??% f/.i iii1:\}~d1t1if: '.=: '3-t iJ1jr2'.~54tit :gf f~'fi!21'.9~ ffJ~~.:;;11;991,if r6i ft~if~tf8¥'1 rg~ 
935 3 max .095 7 -.014 6 .012 2 .215 1 2.545 9 1.681 9 1.995 6 

~9@6'£ '"'"" eJff1tlW'tlJ min ;,:.;:;,iott:tit: 'ifr tt::\;.m1~ri'< fh t'c::;;;:;11;f'.2t::o_:t ':@! /~2i$45t'.: ;g; it~}z.ms~ Iii] J:;f(iJ9'9'51 i6'!i J,;¼'ff!6ll\lffi.i f9l 
937 4 max .096 7 -.015 6 .013 2 .21 1 2.55 9 1.679 9 1.992 6 

f§aatliJ:ia:-''J{;';fft ~,:;:;.::::~; frill, ii:.ii'f\t~i!;'!,t';JJ !if it!'Lt/:toff5::tr;Y /i,1 '\[r}:~iC!Ffiff<X 13i }J[~~l~55!1t@i ~it2.lff;;}; tit &-:!llfJgg~ ~t@4J1;fsif§~ @~ 
939 5 max .096 7 -.016 6 .014 2 .204 1 2.555 9 1.676 9 1.989 6 

l§Woi t~i~E?eiiL!J.~di ~i\l.1]1'tla~tr.i mirn ;)),{,Jtito1?tt¥ {1:i: 't/Jt~JH(fle.•t\ ltl i•J\\t,;(fi-'iir+tf ,3\ ~~+2¥555t; ,fit al'.¥).Q"Q.4,';j \11';! f~W[989-~ ttit }j;(ilf&'lfil 1}t 
941 M95A 1 max O 1 0 1 0 1 .246 1 2.514 9 1.697 9 2.01 6 

it§~il llf.i'.t?.:2:/tt:/;f{g lt?I:3i1@ miill k;)i!'.fO:,~:Afi ;:,n ;;;:;,,_, ")C:iJ.:t:.;: •; :f i\ :· s.o=/. · : ;,1; '.i¾2S5i'4f :g{ Ii:N:2i:i.ffg 111 &t2101.ttt:i ;~ :~1;1'6'9t1 @t 
943 2 max O 7 -.003 1 .003 2 .244 1 2.515 9 1.696 9 2.009 6 
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Member Sec Axiallksil le v Shearlksil le z Shearlksil le v-Tonllrsil le v-Botrksil le z-Tonri,sil le z-Bollksil le 
944 .c min · · o· · .. · 6 ::.d03 · 1 · :..003\ 3 -?:515·· 9 <::;z:4,4;, .1 :.:.:i:009i 6 ··::~t'.69if; 9. 
945 3 max .001 7 -.006 1 .005 2 .24 1 2.519 9 1.694 !:i 2.007 6 

'946 • : .. ,:-" ·i min,'-: •. 001- : .6 · .~.oM 1 · -:oos-· 3 ·.;2'.5.19'' 9 ,·'1:24>< f ·.;2,i:10:i' a,:s:.:1;594· ~r 
947 4 max .002 7 -.009 1 .008 2 .233 1 2.526 9 1.691 9 2.004 6 
·943.;: ·:,'.:i:::<.·'"·· > ,/:, min·;r:/002; .. a·· .. ·~.009· .. · 1 ·.<.~:008 3 ,:.2t526> 9 ,,.:;;i23:3·,:· 1: '"'2".004: IB'.\;W.69'1f .g', 
949 5 max .003 7 -.012 1 .01 2 .224 1 2.536 9 1.686 9 1.999 6 
:gso; ,.,,,·,,:.c<:::,·.,; :::,/f:f/: minX,i,.::{003::-.:: .5'. i,,:t/0'12>':, .1 •··•:<:;,ol'. •.,. ·3:• ,.,:,:.1:s35\;~r ,t:II224> Ai t,JJ999, if t2t:sa5:t ;g: 
951 M96A 1 max .048 7 .098 6 .14 7 1.237 8 -.093 1 3.065 9 4.614 6 
:952 y,?'·.:•:::?x2-' :,;:e.,;,;:,., rninfi:;:093··,, 8 ·: ··-rfat<,,·.: g :,.•'::::011/ -· a ,, ;093": ·f ·)1t2at·'s '.::4rcf1'4" 1r-,'t}afoasr 9' 
953 2 max .046 7 .095 6 .139 7 · 1.368 8 .145 7 2.99 9 4.434 6 
: 954-c: ;.:;-;,.,: .:', -: ., :\/it>Ytl min r;Li:d9ji~i 8· , .-: ;.t::'.A 88'/<· · g : ' ~ ::~069 :< :8, \,i\·f45·L ft-, J:Z-1~368,i a;; );4jf34} \fr' tf@.gg};';t tg, 
955 3 max .045 7 .091 6 .137 7 1.495 8 .415 7 2.918 9 4.258 6 

; 956' ,C::''f:';f ·, ,>:.: \i'.'-'''Ufi min ;tii:fa;o94F:,, a; <i '!/489?>' g' >1;1:;061.f,? 13'. A;;."4ff5;.:i, ti; f~iff49!:f 'Si #41158S iff '0i2I9~1'8't ;gi 
957 4 max .043 7 .088 6 .136 7 , 1.616 8 .687 7 3.038 7 4.273 8 

:;gM:e /:s:~:??1r:0t "' ' •··- · :::'·,-., min :ti;:;;ogl'fit :g; :rs,;;,,Ag:f:?t:n :tr :: :'::t'ioe&t,:\ 1tf ;;r,:.t'l:lst;.:t i1i t'$t·rg;1.1~r '&: T~4'I2tat1 !if tt;3']os'ali1 'tt;. 
959 5 max .041 7 .084 6 .134 7 1.732 8 .961 7 3.24 7 4.371 8 

/gi3or ti:i2n\t~u11 ''"' ''", min tM~togs;1/ )t ,::Aili:JJ92'.-;n?@: ;,/''.':i~io6'4'i-t' :a:: ;u:;-;:91rbt tA t:1~}'ia21i ,a~ t~~at:11 rsi 6~a@f1;; li.i-
951 M97A 1 max .057 7 .076 8 .173 6 2.05 8 .776 7 3.146 7 3.984 8 

,f.i15zi ,?')\}:ffttii ?;;\:1!:\t:]fft: rrffi\ }Y{r-t'fk4'i;"J:;;ii ''81 '/)tf':!.t-204/f)!\ //J ;i:'}::;.\'.ttiff/'''' ;g: ~WJ;''/ifftY{ :7::, t1¥2Ws}i gE '.i3{98'W\ [BI ~43t1¼i'tlit: ;v!:,, 
963 2 max .057 7 .075 8 .172 6 2.088 8 .879 7 3.176 7 3.981. 8 

?96¥ ,,,.\:' ':\:.x••"i::: '/??,2\'d ffiin -;}}f.f.\tt\/i< '8' ; \i/::t2d.4U/!:i :7° 'J;'J!itdt/: f:L 9\ 'ti.1879.@ :ft i¥2Yoast:r '& .:i319B'l~ ¥8'.i tii'3¥mva:::: /tft: 
965 3 max .056 7 .074 8 .171 6 2.125 8 .982 7 3.205 7 3.978 8 

1966¥ .,, ;;;\i ,'::,':J:j 01/ie?i,,i'.1,i; mlri f;,::Ji:iJ1Y:'/? '8\ > :. :/2osf?+/ ft ;;;:;,tin 06:'Yi '.gt )i2;\§atJt :-Zk I;.2lfd25';: 'Bi ',;:i3'f~18ii :'8~ ~;;3';20'!,,}, ift,E 
967 4 max .055 7 .072 8 .171 6 2.162 8 1.085 7 3.234 7 3.97 4 8 

i968t ?;;;!Utt'?''>,: ;;:(//Ni mih !:;://{E;if/h}\ :3, /X:;;;::20&~/H ft >%1:;;ifb6'(/i '91 ./£Jtoa!i>'il' i"l '$'+'2f1'E:ll~:t: i3'c, {'.;3'fg74t !a'! J;'.\3}2aiitt ';+j,i 
969 5 max .055 7 .071 8 ·- .17 6 2.198 8 1.188 7 3.263 7 3.97 8 

°',9it0+ :;t).·U?'.ii';l' , " .,."'' ffiin b:}!)/.~1J.rnJtf ;$[ \';;,/::i26S'X:t :ii \}:: ;;:\H15''?;/ ;~f t~;fa'f88t m It'.2tt!':!'8f! 18\ cfJ3(9!t,tt l~ \('1'3'.:26°3\V, /!" 
971 M98A 1 max .074 7 .005 8 .216 6 2.11 8 .659 7 3.767 7 3.89 8 

@It2t :'/if%t:ttYttt;::;:7,;;,:; mira }Vitrogr)t }t it::)~:w@:<,:: >o/) ;;f.J+::11:16/,,/; .gt :,1:;t5sg:J /t: }t:tt1+1J? it :P:{afs§f ras t~aHtfti@lt 
973 2 max .073 7 .004 8 .215 6 2.112 8 .746 7 3.729 7 3.832 8 

i'9?i415/il\Y'/, . ,.,. . min f,.:.:,,o~(.'._:. ·a·~ -· .,.;-,11,c3·1'•'.:. T · - ;..:A75". . 9· :-• 'i746> 7<·;2;'1l2•, '8 3~832ilf ""'3:¾2910 ·7 
975 3 max .073 7 .002 8 .214 6 2.114 8 .833 7 3.692 7 3.774 8' 

\91l°ffi " .. ' · ,,,.,., .. ,.. · -"· (i:,C', mlr.i .f/i:oi3'9\f(' (if; ;;i/{tifl:14\'iH:r+ i;'f.j i{f:~'~1?~ti{{ ;~f' f:Xl'f833i;li; ti} t(i2}t,1(1:;:iI ;3:; :';:3)1,74] !ai ItlHf92{ fl,, 
977 4 max .072 7 .001 8 .214 - 6 2.115 8 .921 7 3.654 7 3.716 8 

;:§11:l'i i}/,,,,i;;;,,,i+,:,s: -nlrnff11wJ min r:::,;1ma91:ft "if ,:;tr:r:;::"ti4F;J?I ?iY ;i/if:i'.ifis/?/j :gt 1:;;:f92ffMi' 0o/i 1rztt~1s,1 }:it ;;J3J1i1J31J !8:: :::t-3'.;Eis4f!) It!. 
979 5 max .072 7 0 8 .213 6 2.115 8 1.009 7 3.616 7 3.658 · 8 

Xgaoi: fN,/tb·/i?, :~:ti:/c,t:l min ~H(¾ldlr9it:t 'ff: tt?i§ji75'.i;!:c:tc /t ;,f\'~ttzg:>;{,~ 'g, \:~%-ii oomt ':[, 'fi2}1ifs} 'Bi \~3y5·5aJ {Bf 1Wt311i!:i6f ~t:: . 
981 M99A 1 max .072 . 7 -.026 1 .2 6 1.543 8 .41 7 4.519 7 4.36 8 

t§Bfti i!?\;faW~!\'~iit~r Ji});1Jittm ffiiri \ii:\t/J\054/t:t: :'at \f:itt&°'i11-08ili'JJH lb '.11@it4{1'8i/,stt~ fg( a\l!i~41l@: it} }t\f5\4B1fl {a; j;iJJial>fi! fs~ 1,t~ij}J!&:1'gt} !/i:J: 
983 2 max .072 7 -.027 1 .2 6 1.507 8 .464 7 4.441 7 4;275 8 

l98~i tlk,ffltt}it;i.i #{lti\W;;Fi mil, \"<MgtJ!ilii:tt :m ¥1°\WJ:i'o§t:ifiit{ 174 i/r/iffi~11ft1{ttl :.g';; ;'J.lr46Mtll tit tfi,-t:!50%P [Bf })}i:i275~ ia,1 t1~it~Jfi1 ft] 
985 :=i max .071 7 -.028 1 199 6 1.47 8 .519 7 4.363 7 4.191 8 

i§1aa: i~Et~tt,: mtn t@I~to5a'.f!;I iai, \i1t;1ttJ¥fl@t}JJ: :tti :t•18:*1Wa62./:rtr ;9; r::,iEJt§J!:iii tJJ I~[1~ag;1t 'Bi :c~:ii!i~@jf1 i~fi tf;4,'j:g53:;; it; 
987 4 max .071 7 -.029 1 .199 6 1.433 8 .575 7 4.285 7 4.107 8 

:~-gggJ c,;,,,, ·• mir «Jfff'lb5'it?t ,,aI 'i¥-z.;:,~~ifff/1i1;t?t? l'k ~TFt;-'i#a6131~:t ©I Wl~i5~5Ji¥: m fttY43B'}: il.f ~4J11i:1'tJ :Bti ;ef.:4~t2851 V' 
989 5 max .07 7 -.03 1 .198 6 1.395 8 .631 7 4.207 7 4.022 8 

:r990:i ,;'2\f;t,0k{.ti~i:i,,~•,&,,:-c1f,~X;;i Min ,P;i:r;;:efo5S',if~ ~8:; fyH:-:~,;s.Jfa2?.+(,~.i ;q; £;c,,,l~;:'!h'85'n\i;:~ ,9i 'J;:i¥63A'~:e.j m,J ~11~:3gs,t< '8~ tii4';02;2~ 18'; ;t~A~207iti rt:.: 
991 M100A 1 max .064 7 .043 1 .181 6 1.04 8 .324 7 4.575 7 4.422 8 . 

t99'2r },;grrt\'it'ti\1;':l '.i[tt/Wi!iJJ rrtln 1Rt;fd29i')Jl !§i i't,'.1f~d.2t9':#itl~! ;g';) ,ti:!Jif!i'Bliflti ;g'\ JJ~t3'24•Wi FA ~~W!0'.4121 '8i' '.t4:?a~~ 181 ~ff'.W15'l&.] ;,t,; 
993 2 max .059 7 .024 1 .171 6 .788 8 .599 7 2.992 7 2 839 8 

2994± ::;,,; ffiirl W!lt~IiJi2Wftii fa[, %')1i?o'fi'ifo#!i:) @I ;lzMI¥iliit1'.#tt ;9i 1¥Wl599'..cs (7) /;/;';!Z88a :ax 4°2tas§1 181 :&~2\g'gzt,1 'i'tl. 
995 3 max .054 7 .005 1 .162 6 .361 8 1.048 7 1.496 7 1.343 8 

;;9g5;, ft):i:ri~l&~~~ &f%:/;fsI;, fftfn ~i\l}ifo;j,g&~~ i8;\ ~fltriZ%I088\lf"i}0@ }!Wf{t~t62i}i't 191 ;~J~o'4&¾l ti} ~'ifi6£1fit is: ¥1!)3$3>; fili 'i4'R49'fi:l1 'Itr 
997 4 max .049 7 · -.015 1 .152 6 .224 1 1.67 7 .459 6 .306 9 

fg!iJ&' ;;<J.,[;,;JiK,i;[tf1~:iti {tB's-W'H$.:¼ miifi rntiifIO~:~r~t0 ;at :~~~~11t~~'.Q%W:'U~£ ;flt )gW~';'~fa2;;:~:::,,{ ·,92 iiis½~:m1:~\' t7) ~;;;~;~22W.,1 {1': ii!?Ji.'.30£,:'½ ;g~ ~;WJ459t~ :o~ 
999 5 max .044 7 -.034 1 .142 6 .004 1 2.467 7 1.781 6 1.628 9 

1:fi'tfdO: :;.,,tm.'ii:1;r;:t:1 °';ii%~i:ri rifrn Wi!~ii:lo9'.ri~~ 18h%fff}12B!i{!t @i [1\?¥i:il~2\Fl\{c §! f:::fii:'467,{} &7J 'Jt'-qOQ11,}E mi '.'f4]'cf6281 :w :tgar't:81~ ,tf 
1001 M101A 1 max .056 7 -.032 1 .142 6 .004 1 2.467 7 1.195 6 1.132 9 
10l12' r-fJ;;_ifgt{:1.tf'!, t!WJ,Wif!ti ffiff\ :(::J'.;t;tQ'(j3'l,sltf !a;: 'j!,}{:Q~,ij:Q2t.:~~'iif fgi ti%Ii;Y{t¥1:;{:;,\ (g~ '.eii2'.'~fifzt:J ttJ ,,;tg:Jo&.4ir~ :(f; '"t1i;'rt!32G ;9: :;ri:1Ffg&.J/ 1i:E 
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Member Sec Axial(kl;il le v ~hearlksil le z Shearfksil. le v-Too[Krul le v-Botlksil Jr. z-Tonl1rsil le z-Botrksil le 
1003 2 max .055 7 -.033 1 .142 6 -.012 1 2.503 7 1.266 6 1.203 9 
1004 - · · :' · .:·.· ::: mfr1•:'-:'..004:r, '8 . . ·.:.:-123'· ., 9. -:142 .. .. . 9 ·.:.2:503' 7 ',:•,::1)t2:·. 1>-::r_:203~'.!f;;..:1{26ff' 6: 
1005 3 max .055 7 -.034 1 .141 6 -.029 1 2.54 7 1.338 6 1.274 9 
1006 ,' .. : . :·_.,:, min ·:.<o04">'.' 8 \ '~s-124-'. · · 9 <·141 '• 9' . .:..2.54· 7: ,. ;02tf,, if ·;'-,:f,21:.41 .g r:::1':338".- 6f 
1007 4 max .055 7 -.036 1 .141 6 -.047 1 2.578 7 1.408 6 1.345 9 
1oba ,::,:,;:.,., •·":"<min \?:do4'':.:¥'. a:,·.·· :~A21f ·. · ... 9 .. · ·:•.-~:14f •'.•· 9· '~2i578 · t i\041;:u ,:;F ;::;;f345t]f ti1'jaoa11 Ji~ 
1009 5 max .055 7 -.037 1 .14 6 -.065 1 2.616 7 1.479 6 1:416 9 
.ifOiiO ;t,,tFVl~/i : </.\: mfri bi\005kt .. 8: ::,,· <)r25,::.'.'' 9· : ,·'.' '<14 .:'.· 9 :=::2t6fff .. .f. !i''.065i\ ;1): Ilff4:'1'61'!!t t.:;f{Wi91'.6i 
1011 M102 1 max .067 7 -.004 6 .14 6 -.065 1 . 2.616 7 .07 6 .193 9 
10\12 it,',//.\<,. r · · > ' mim t~:.O.f4'-'< ::f·. c; '·<09> · 9· · .. : .i:14 ·· . 9: ,':.:2:·6:16r ,.,. '.•.;~otis?, }11 \.;:;J1'9ati '9L:tt?oii:1!>aj 
1013 2 max .067 7 -.005 6 .14 6 -.078 1 2.622 7 .14 6 .263 9 
:10'1'4 '. < '..' ::::· '/ < : · ,:; ·, }-;/r,;}; miri t<Uo:15::r{ '.f ){' i'.:'.:09t:'.,; \ 9: .. : ,::•::c j:14;.,; / g:. :"~2I62-,f\. /t:: Mtoo/iii'.Jf ifff ¥tf2630l @f }Hii#ifiN8i '.ft 
1015 3 max .067 7 -.006 6 .139 6 -.091 1 2 656 9 .211 6 .333 9 
1oa:a, ,;,,,'<:# , ·. ·: > ;-, •: ;_,;}:, min fi.JioTsffr;; Ai >rt/ ri:oi:f1'I?> , -9· · · . > :::t39'6 :, , :g. :::· 2tB'f,6? :!;f :.rnfo9'iltJ.t iit Y,;mm~ti} :oo I@t2itt.i1lYaii• 
1017 4 max .067 7 -.008 6 .139 6 -.105 1 2.702 9 .28 6 .403 9 
!f0:18 fk+:-:.: ;:,;: J ·:., • ·?::JV mtii ,::{jQ'-j 5;,.i;; ,f X :cf~:jjgf: < 9 : .-;;;;JA39-'' · ·' g· :;::2:702'; 9)i ·\fiI;f05'%i 111i f'.:;,o/.41JJ3}J, ;gi I/it?Mfit~ /ff 
1019 5 max .068 7 -.009 6 .138 6 -.119 1 2.748 9 .35 6 .473 9 
ao20 :;;: ···· •, ,, ,,7:c:;: mfri \:/''.{01•5•;1'.:!, J: :;;; ,:;;09'2:::.:;-; g ·;-;,,;}138::/,:': 9' ,.12i:14a0\ :92 }fril'i!'.111:iitA i?il &i4't~-Xait ,!:t \t,J.Jia'5t~c;;, 1s1; 
1021 M103 1 max .066 9 .054 7 .138 6 -.119 1 2.748 9 .91'6 7 1.193 8 
1'022 ?::fa:.'I(J:;;; :-: '· ··tr min l';;[02f/:\ :1:: / :,.:J;o4J;/ { ff · / <,138 -: . 9 ;:.2}74a· , 9i /{:f.1§:f/ ffa £i:.1Irn:93t; iat tt~r.9W6:oi'li if'i':ic 
1023 2 max .067 9 .053 7 .137 6 -.124 1 2.763 9 .847 7 1.123 8 
1,@f •': :r;;J:/>: '= , ·•: 'it:• mlri ;):tr;:022?/\ tf \ · :,;:04:r:;:.: •: '8: · · · :.f13tJ.:, ·g. ,·:2d6a';: :§': c::rrt.t:24f:' ::fo gfttr2s& tif; lt:~m'A'.!iit ti? 
1025 3 max .067 9 .052 • 7 .137 6 -.128 1 2.778 9 .778 7 1.054 8 
1026 ii' ,,,., ,,;;>';!.';' /{ 'f \i m1h ii.i//01:2;:/~-' d\ i:< .\t04i:fi./: :: a: · . , JA37;\• ··: 9 'H,$1//3;; '.9;; nFt2a·m) fW }lff105.4!:~ 1&; ~:i?li'Z78'.;i;' ,7/i 
1027 4 max .068 9 .051 7 .136 6 -.133 1 2.792 9 · .709 7 .986 8 
102a x;H;::t:'"c\tif} ;yr,;\:::,;? min IGro:2.g;Js& ar i•:>'?41M?>':.x ,ir, •'\':1:1:;1:31:v;c· g; :;:;zti192.t It ';1,:r;wa3@1 ~1:; 'i4°'?9BBt~ 1a; :~\-~ti'Zo9it 11d 
1029 S max .068 9 .051 7 .136 6 -.138 1 2.807 9 .641 7 .917 · 8 
iib"ao >u:>·' r:::L,••>:'; t/ rnfr.i :.'.?sr:02sL" ;;v ;> >-:::.tMi> .-: a: ;<::·: ::::\f35L • · g :,~2:'aotr !f :'";;tJla'aiI/ l't' riw;g:1:,7tfi ral i%it\5:,tr111t :m: 
1031 M104 1 max .07 9 .082 7 .136 6 -.138 1 2.807 9 1.166 9 1.493 6 
ir032 ji;'i:?/ :;//ti; .: :.''i\L?O'i. min <(i'./td2'4(°Yc' ff; /: ,:'.::!.d1:2{l','i: ti' • :'{ ::;,;'13(:f., · ·• ·. 9; <2':'807:t fh \Jj;1'3aM: ij( !/~~i44 g3[i .'(ii: '!:i;r1tff'.6ffii ;if; 
1033 2 max .085 9 .067 7 .121 6 -.104 1 · 2.594 9 .33 8 .657 7 
f034 :#';:}<: J'i::\U / ;?:l'\;t,; min :Ib:?0391:?t It S :'i,;b'o2t1 /+ 11•'' ' :::?t/t21-:, ':.". • g: ';::::2f594,;;; (g; ft,tlo~\t; ils ;f$.[65'7-f1 ft/ ,tf#J-:3':ii~ Ut · 
1035 3 max .1 9 .052 7 .106 6 .12 6 2.169 9 1.916 8 2.243 7 
~036- ?;?;.Li!?!ltti 1/:i.i/tt: i'rtl'rl ,'.d.C054'-:'tt, j; /;,N;;{(Jo2"'/1· :,, <f '•·: iJ::'f<1oB:)t: tr /i.2tH,tW /gt '1:{r.!;}t2t.11, '& ;tl.2.I243Ii f7,.j t14'.1l9'.ifffs fs,. 
1037 4 max .115 9 .053 9 .091 6 .461 6 1.533 9 3.291 8 3.618 7 
Joas:l:t}tfi)"'5:t•!l l':i;,c...;:p;-:r, m,n J::s.,:05§~':::'l ff: itc:+1002~+!>': i;;:r ·:/:;=4o9':f;,: ,, 9 tt1;J53:tt ii i@t4B1ii:r !tf 2.~man@1 iiimis:t29':1it ii'i1 
1039 5 max .13 9 .068 9 .075 6 .759 2 .855 3 4.454 8 4.781 7 
!l'ti40' >:: ••n rninitt?J>Biti~\;;: {:ff :'i'h'IJ;o·02x?,;:r;/ }>; /:)t+Rit5UY:: 9, .\/&1855); :at J;:&'%591~; ;2; ¥~4li'l8it:r, ,Vt;; itf41It5'.4.i\ ta:J . 
1041 M105 1 max .121 8 .021 6 -.002 6 4.454 8 4.781 7 .954 8 .822 7 
wo:~2 \:';~tiit~tlW•~,ffr !l'.nmm1t:';;1: mtr1 tii:~0i'rtn] t1t i'i/, .,,, a• ,g: :.>:Aiio6if\/;;- g, R\t4§ta&tt; w.'i t4t:?4'54.is is~ 0'¾'ia22% iii \'fti;:;'9§"~ '1:i~ 
1043 2 max .121 8 .02 6 -.001 6 4.459 8 4.831 7 .936 8 .83 7 
1.0'44 ,. ..... ,.,., .. (h-,;'' min .l]i:f08ifiITi'/: fc1f jJ;i'?:irti1'4it'•(ti 'g: /i\~1068/')!Y 'ff /'i:1<t-i83!i'A1 qC#l~S1(5g] ,m }i'it{aatiM ;f/J, l~J~lf9@6'iit fffi. 
1045 3 max .121 8 .02 6 0 6 4.464 8 · 4.881 7 .918 8 .838 7 
10~6' ml'n )J:llf082fo!i:'. itf. '.tif:b;i';Mt~1.d:t<f 'g' /::/;(()69h<{ .9, !~;4t88f/ q} ii4tit6'4t !B; j?,-',W8'3'8't) ,fl£. ~~~f9ili8:~ :af 
1047 4 max .122 8 .019 6 0 6 4.468 8 4.931 7 .9 8 .846 7 
lo»a :l%it.{(fi~\i'Ytlt }ft,W!:%'\ ffitri !){;:3'[08it'tt: IM jt:\'/,\(,:}}4;1\<:>: '9 .-,A:'~f(i59}'/i.: ,g: /;;Wf93J].i/ fjf; •:ff~{46fff 8" :tf:ff.{'aaij}$J \7) tliifi1tgf1t1fi ia~ 
1049 5 max .122 8 .018 6 0 6 4.473 8 4.981 7 .881 8 .854 7 
!f@so ¼' ___ ,,,,,;;<;-. • ··"' .,. ffi11lf m:\tfoiJ'3tiS i;H JW?Hil#ff4Jf;).,,;:.:;; :§: ,Ytt¥io%+:I / ;tf :@f§a1'.tf fil ~4.'i4r'zat tgi i~ifBiiii ltA i~~ailflllill f&l 
1051 M106 1 max -.009 6 .122 6 .086 9 -.111 1 .596 6 1.635 8 1.55 7 
:t052! f;fiifi&.;if;r;,;s:;Mcf ~$'.:@•,'!~'½~ mfn fii=1'.t~'.7061lf[iB '.~H f4'i~~UO:f6ti:Y'4 11' :r(it?z;;:09 ?~/'' ,ff f;';';;\596ft '6J '.1'gf,1';tl;t}~;:; ~1; Cs:;}.;111$5{'!\ tr"P. :l~~ltf6'3§¥ 081'. 
1053 2 max -.008 6 .121 6 .085 9 -.099 1 .55 6 1.619 8 1.536 7 
ij:054 '""'" :~:-~·"'~· i•Ki ,,,.,,c itiih ~112.;:ft:Jifltf,J. (ffi \,tW%'01'6:~\;d g ; :t)'.%@89!Ji,}f:{ :it i~:5fi,i;i {ri §;t[t{jg'g)~{t Rli 1!111153'6~ 'ff#,. ¥~11J6;t9'.1 ;jjf 
1055 3 max -.008 6 .12 6 .085 9 -.088 1 .505 4 1.603 8 1.521 7 
!105® ·~''" ·~·· rili'f.i i:\'rn't.f059}g:j,@;, ~iftl')3iioW5\U:1is ,gt /li-itT089'h~i,ii if ::2:~t505ti '4~ :~~088f~; m: J~)i52;1t &:ii H~ff;!'fioa1t~t 
1057 4 max -.008 6 .119 6 .085 9 -.078 1 .461 4 1.587 8 1.507 7 
itaBB\ ·-··"".~:~,,,,~·,.c, :}JPfft11 min t~-4:"tl's§tii ;gy ~~~:1.~uasffap ;g:, .:;I:'.@toa1l'i:,•:",t 15; /jg~.4,JjEt ,,;f ~:,11Jtta~ kl#. t~.ar!:ti!ftt1 wi :lll!Jiltsavif1 1m 
1059 S max -.008 6 .118 6 .084 9 -.067 1 .417 4 1.571 8 1.492 7 
1060 ~ZJL:L< ,. .,., 111l"n t?~itl59?ii :gt f,?i:;;~fOll'it~>if;' :g_ ,::'''\fb8'8"/·). 6 ': ':~:411.t t4! 4Jfili'ts?'.•'.~t f1f 'ff1li4'9'2ii tit :t.fitNffi'iz°'iii1' ,s~ 
1061 M107 1 max .023 6 .11 4 .084 9 -.067 1 .417 4 1.976 6 1.861 9 
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Member Sec Axialfk!':il le v Shearlksil le z Shearfksil le v-Tonllcsil le v-Botfksil le z-Tonllcsil le ·z-Botrksil le 
1062 ' ···.:::.· min <'.d47 9'· · :o38 ·· · 1 · -.o8a 6 .·.:..:411 4 · .n67 r :~fa6r g .>::r975' 6. 
1063 2 max .023 6 .109 4 .084 9 -.053 1 .375 4 1.943 6 1.829 9 
1064 .. < .,· · :-. · min :.:;,:::..04r - 9 :. ': .031· l · ,.~.088 '. 6 -:i:375'., 4 :· .os3 .1, ~1:82·9,: :g:. ,.j1,;943,:,ef 
1065 3 max .022 6 .109 4 . _ ,083 9 -,039 1 ,339 9 1.91 6 1.798 9 
1066 :,.:.· -, ,. <" f·Y·:1./r,; mlfi:C/<:045:?;:. '9 .. =: · <031< ·1- · <::..oai ... ·: · fi " ::::·339< g =i.osg.:,. if ::~t19'a, 19: ;./lf9'.1r\ ·5, 
1067 4 max .022 6 .108 4 .083 · 9 -.025 1 .313 9 1.877 6 1.766 9 
1068'1f;;c,,:\:\C:~Lst fi,?A't·i; min )t,!i~jJ46i:\ 9f Vf;:'.,:;\Q36i\/,/ 1; ::;;y:;tJ)87\::t· •ff riif313·\ gs \i:025{ if :(;i;t:f-766? i9·, :::Jiii~81i7~: ·ff 
1069 5 max .022 6 .107 4 .083 9 -.012 1 .287 9 1.844 6 1.735 9 
1070 "' ' ; :./':: · r< =;c./ mfn ;;::~;/045/t 91 .'i:r' •':635e ;:;: 'f '. ''.Y::f'.da7.::: ',. · 6 •' \'52a7:, ' 9: x.012 • '. sf :;t:735': :g: /;~f8'4~f;: 'E:f 
1071 M108 1 max .035 6 .092 4 .083 9 -.012 1 .287 9 2.102 6 1.986 9 
.1012 ,;.,c,/~~.c )\i>: 1)/: .;:;::.;: m,n ::r,/oatfl :g: ~]:clA:oaa:tt:a: s11 ,j:!tlioaif< Jf ~,:ij2ar,;: ·gi :Ioitz~"' If, :i¾:1l19sfr: '§;; i~2J:foit:'1 '.l:r 
1073 2 max .035 6 .09 4 .081 9 .028 1 .187 9 2.005 6 1.893 9 
tOi:4 c:r:=::g: . \, "/ : 'of\;! mlri '.iftiT035'(\; g: tm::<F:03.¢.(>\ Ji '.\i:fJ\oas•<;(, :ff .')S\1&7b :g<, ii:'.::'02af:; ;;g t@}893'l 1f i~2Y005~: :'ff · 
1075 3 max .034 6 .088 4 .08 9 .065 1 .089 5 1.909 6 1.802 9 
tote=:,; tr:r:=;i/:'tt t1<cr:tV:' fuin ;'.\:;ibMFr .g/ :/;,;o;:1O·3'.1A.:,.};j 'IH \':\:::;:oalf;"/:< •g\ ,1zroslifr' 's, t~io'tis)~ ,:fa r:;1~so2i :9'.i 1t.4.1rm·ogr~ r~ 
1077 4 max .034 4 .085 4 .079 9 .099 1 -.005 5 1.814 6 1.712 9 
1018 :,:iLt:,+:::r:;:,;: ~:;;\JiiU1min :!1{;;:1os:afft ;'5! 3f:.:1t\02.9t1<t ·j: JJt/.toaat>/ tat ,;td:1d5\;:; •s~ t;iM!it jfr t~iti!1l?z.~ ;§i t1i:lf1a,1~ ta! 
1079 5 max .017 4 .033 4 .035 9 .068 4 -.044 5 .863 6 .813 9 
1o'so ........... /> .. , .. , .. ;:/\:,::;;; m,n c:t1GJffz'.;tir 'ii Yi/::i/foos:;eff:J/ ·:11 t¥t}ms11t/.' ,Bt i:Zffo44:'t 1g; r:::::o13a:t, :W ::JLJ@si rw 5/~ta6att; :Bl 
1081 M109 1 max .017 4 .011 1 . . 035 7 .065 4 -.042 5 .815 9 .864 6 
1"082- S?,'K}\'8 ;/:, . ./tW; min 'Vf(lfo,ft':% 15, 'g/{:,jfoJ/7\iX! it:' ::~),rq{03o/;Jf' '.8r Xlf042'/i/ !fr' rtiOll5}' ~p !i~:864'& )6i' i2%ts:ts?i~ :g,; 
1083 2 max .017 4 .011 1 .035 7 .062 4 -.039 5 .819 9 .868 6 
10a4 I(>:;;:::\cu ;j;;),lit ffiln 'i!Jf.i.toifiif:t 'sf t.tfri';.'fi:)'.1.7'i/:::F 1:t }Wttiosvt"<: ,if ?ltoa§H) 's:: r~0:1:otl'2i? ii:? 1f~a6s/1i f6't Nr~tiHfl':\2 :g; 
1085 3 max .019 6 -.022 1 .043 9 .062 1 -.037 5 .823 9 .873 6 
1tia6' :±,;'/:;\;!;; .\\ L<·, !!,/:('.!') mim 6;;t.;;:1drl9's:J: :g~ Yl\Af~'Jotii:JiiJ ,$, ;f'~-l':I045'i:{;t@/;:ffrf637i"t ,5f ,t/b'B'zi if, t,;,f&iS!t (ff'. 'JcWa:ta\} ,ff 
1087 4 · max .019 6 -.022 1 .043 9 .058 1 -.029 5 .83 9 .88 6 
.fEf88 ' >, ::;: .,.;, '2 , D·) A/;} min {Dif~tofa\? ,gi ,\tfotti05));!'.'!f ¾I Wi,,/!;:;0'45;;.,}i{ !&. ·iiit029/{ ;s,, ;M/058/~ w, 1;'i\?8'1'L~::;' !ff i;:{;JB3;;Jt :g; 
1089 !'l max .019 6 -.022 · 1 .043 9 .055 1 -.021 5 .837 9 .888 6 
1090 , , ·.=c,,·,," , ,, .. · tib;ici ffi1r1 f?ir~f0:1l9!:fi tit tii'.hci'i:!OB!~\)/i i4'! \:t;':\)iJ;;']lJ4fr/:/, 6i (ft:td2\f/i. fi >::;';055:::; l;li'; h~i888il '151 i\:;,i::'Js@w,~; '9' 
1091 M110 1 max .027 4 .039 4 .049 7 .438 4 .002 1 .171 6 .163 9 
1'092 :f\\J;,n::-::;:, '/':".,\:,;;: lm1i'l f;{!J/027}1;\ './f: '.\}i".!:;fo@;'.i,li, \12 'l/ii!i¼dsi/C 'Bi Vdto02U j\: ,,:;.;:;,taiEi )f ]~j:ff'53)[; ;Q'! 'Vi::=M}t,fft 6 
1093 2 max :021 4 .039 4 .049 7 .439 4 .002 1 .169 6 .161 9 
,10§4 . . ,., ,,,,,, , ,,,,., .'L, .. '.,. ,:'_ min ifiliri027!}\ :5, tJ{~~{005BiNlf ;J; ir.f,;t}fds211t;,;r !Bi ~]f;,itbb'2l 1( ;;e;:;;:i.:l~fi; '4'7 if.aj[\'J6~;m r~r J/h::469~ '.E:f 
1095 3 max .027 4 .039 4 .049 7 .441 4 .003 1 .167 6 .159 · 9 
1'09tci: tfi:J?J'Fhr'. ,,::;:,: :m1:tlf mffi !JJ1ri102v/r;; 1s~ t-::l''&:iD'ost,;,;/4,; ;f r,1,fs{~os:t::•?i@ J;};;fJo'osir Ji ;;{~'i44:1'!? w: 'ft7?fsgt tt ;:;;sii'e11r1: =tr 
1097 4 max .027 4 .039 4 .05 7 .443 4 .003 1 .165 6 .157 9 
Jo-!ia =-2t;"'•"'' ,C ', "'' ''•"''' ,AAJia :•Wt;r02tRr~ is' Ut?(;:ofit'fi?DIJ: tfr t;'~Il~ios:alu. 13, :rI;toosTt m \ff Ma~/ ,41 'H'~J1rsv1i 1r ?,tifast~ Jt 
1099 5 max .027 4 .039 4 .05 7 .445 4 ;003 1 .162 6 .154 9. 
1'ff(OO' ' · ,. ,., ffijr,j ~xlt'i027il@j i5t }tftt~'!006ffJJ;l,f t1lt ~~lfit4'id53~:JiiJ /at 1£/gt'olliaJk ,~;i ;ifi:'4?f5i\ ijfj 1~:W5~t¾ 19'.i 'Jlf'l:ftif~'/lj Jj\ 
1101 M111 1 max .031 4 .049 5 .05 7 .445 4 .003 1 .23 6 .221 9 
hi'f:02 rtittitt\1il!.(ii\ i0'!B@E1& ITIIA ,t~:&if02~1lJfij '.51; ;:;&iii~eS@15tiif,1t ~11\ J}:t);E~Jib's3"1+l{\:i 18t ?'iii\'odat') '41' Wf.1¥(5~;{ f4i ~1f22:.1~~ ltf ,\1,ki:;,~~3~!~ it' 
1103 2 max .03 4 .047 5 .05 7 .453 4 .006 1 .211 6 .203 9 
1;;toW :,t :•, ., _, "'""'' m1h )!:~ogff@\; [5) ififJHf}fOO;'tiiP:l'ltW [j[;: /J~,ti?4ro'S:4/rnt1}f. i.~7- f.iJfOil6~{ fft Tf04'5'3~j w, ~!¥Jzo@i?J '9:1 ff~t;!8tffilt 'Bi 
1105 3 max .029 4 .045 5 .051 7 .461 4 .009 1 .192 6 .186 9 
liiito'a .,. ,,c.:.c:,,c.c"" :;:,;,1&,:1./:i,'!;t!l~ ~iffi r;.i&i.tgo2fli¥~ :5\i :~H~1i#~OD9t~;'cCisi ~11 ~~!i:'!'io5'4:i,=efr [ffi ,q::;fo09~~fl ;;1~ :;;:.,'!46'1f~;, .~ ,:f;/1;:~1'86ti (9;1 ~;i;:;,i{192l,'i~ ;(:k 
1107 4 max .028 4 .043 5 .052 7 .469 4 .012 1 .174 6 .169 9 
1ii'totf ii?i%'Xt;?)f;''' ffilii ik(/;.;{(@J.Jf~ is~ ¥1¾1'~0::lifot\;');l: :;/J;i t•liiifilf::!1055f(f/;} ;ai t\lif€ii@J :il'1 i@;il.69:fr 14;; ~1~Jl'69fl fg~ fli¥lif7:4y], :.'6f 
1109 5 max .028 4 .041 5 .053 7 .476 4 .016 1 .156 6 .152 9 
nr::1i1n ;t-'i}Efil~lil~ '.EJ4ii\t:tt,/ mln l1fii1efo~iiit: ifi'; itfi~!o~:2&t~lt ~l! lriir.%'f05fttWff' (ffi~~tf1:'6?\ bf} titf4/z61Ji :rt i~l4'.fi'52;# !§'i :~z~t'-ftjf§i~ :tr 
1111 M112 1 max .029 4 .055 5 .053 7 .476 4 .016 1 .261 2 .257 3 
iit11rl02, Jf';,Jfii'.i~i@,'G/,~ iHJrttt#i~ tniffi t;~;;@jij7j\if isl }/);~~O.l2f'H\;l} ta; Jf\P./Hlt056':!iti'd tat !.{t#.Ol6iil {it Aiii476% ~? i&l2sw£1 ,3j ;i:i;,;;25#/~t, :@i 
1113 2 max .028 4 .053 5 .054 7 .489 5 .02 1 .263 2 .26 3 
:iftt'4. .·,~r,, mirti i.t;::i~c}0:1.{it ,5q 1t::Js'ilttf21i1}ti ,at ~~f!~'fd&trlrirn fgf !tit!:<f62N1t ,ft; ifl489tl :5~ :,tf~Jzijf:fl ;3; g{Eti263o/ii \2t 
1115 ~ max .027 4 .051 5 .055 7 .508 5 .024 1 .266 2 .263 3 
tt:111f({ mm J,Jrn1i'lo0'7ii~\ l5I ,~ittwE:o;ff::ti111 ;wr ¥,/\fft)'@J5&:t:;\f t~f [f!!.sf02W£f rij}i i'fiifiBii&'!f: 15'1 tlC~t2ija:/it; B'l }it~t266~ :2i 
1117 4 max .025 4 .049 5 .055 7 .527 5 .028 1 .269 2 .267 3 
111wa ,iN. , "" "'" ""'ifi ·:ri!t1ofrttJ: ttt {qit~Ifran1?;} ~. fa?:,~1urssit\:\ 1a: :t~\.~02aw: :at ':~?f52v+§J 15t tw:2ai~ rat xr.•~2691* :2;; 
1119 5 max .024 4 .047 5 .056 7 .545 5 .033 1 .272 2 .272 3 
1lii:20' ,- ::l::.:j':cr.'f miii 1:t0f~f00'itJ:: 15' :iRWJOalWiv{rF, :~ii J/!¥ir})J05§'fi.:::!~ !if s1t~?0aaM! t1fil If~:~5.~i !5§ t:%2:t21t Ta': ,t~~?2tI2~t, i2? 
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Page73 of 94 

Member Sec · A,dallksil le v Shearlksil re z Shearlksil le v-Tonlksil le v-Botlksil le z-Toglksn le z-Botrksil le 
1121 M113 1 max .037 4 .059 5 .048 3 .191 4 .358 5 .327 2 .327 3 
H22 -· · ···:-=;' '.-· min · '· .025::: 5:' i/;'.'..,026> - A' -·.048'· · 2 .:_353 5 -·,>1gf··; 4· "<"327-'; ·3, J::;:32trt 2i 
1123 2 max .036 4 .057 5 .047 3 .181 4 .336 5 .309 ? .309 3 
f124 Si =:'- :' '>: min · .025 ·-_: .. ·5 · · "<025 · 4 · -·.047 2 : -.336- 5: '-d8f·,; 4 . ~-_3(jg'i; 3· ;, ${3()~:ftl '.2; 

1125 3 max .035 4 .056 5 .046 3 .172 4 .315 5 .292 ? .292 3 
1i"26i':/,:(;,;/< •-· >:-:•iiif1min '-'-':jj1,f,C 5,;?:;:,::>.::.024i/ 4 ;·: .<.046:'. 2· ':~,315:. 5:'.'-;'17'.??1'4 \:;::29z;/.'3n'i:::Z2gz:lfr'2i. 
1127 4 max .034 4 .054 5 .044 3 .163 4 .295 5 .. 275 2 .275 3 
,1\f28 r,>YJJ; ··.·> :}'.J/\:/ mfrl 'it,;i)23<~; is,. ii/; ft:023.i >·:. A :.-. 0··=--.044. /· '' 2, ,_,)-295/. $': :'i ::: 153;:·- if, ;:1:,27.-5';:? !& tJ[Qo/,5f~@ 
1129 5 max .033 4 .052 5 .043 3 .155 4 .275 5 .259 2 .259 3 
,1\130 ?,-/.'.-:~·-,•· = L- ·""·''i iri/h i::;,,,1023I: 5c •>;;;/_::.•,023i-< A '·· '-.043 · 2 -.275 5 '·0<155/ 4i \/25!:f11@i 'tf2591.Blf~t 
1131 M114 1 max .029 1 .043 2 .039 5 .256 3 .256 12 .155 4 .275 5 
~:f32 t'n/::='if{'\::i -, ·:• · ,;;. riiTn './\(029fo<{ 6f iiE::,Jf£io4'3F:l:! 13 '=:' .-.<~:039<:::, Ai <lj155='· · 2 ,:;::::.;.255t, :3.~ {{~@ist {§'i w;Jf55iji M-1 
1133 2 max .025 1 .038 2 .034 5 .19 3 .19 2 .097 4 .217 5 
1if3'4: :.,<i;;'.fUTCY ;; ',J{:;\( mfn .)'/0?5fC . 5: Ht\.:;038/ :i(:, ·3· :; .: · ::.::'.(j34/.'.;-:' 4 : ?-'Ag)/ 2; "/':i(:jg;.}/'. '.3\ tr;:t2a:1@ !5[ ;£i{J:(097llfi'i 'AY 
1135 3 max .022 1 .033 2 .028 5 .134 3 .134 2 .047 4 .167 5 
1tM '' ,, <. --- , · <.::; Y:-:.c::• /', min ifi-'?022:>:i 15: 'i=-\/\/Oas,>',:- 3 :· ·, <02s-::x: ·,f ,<:11:r4;-;: 2 ?::~:134'< =~: Ir1'61z'ti isi tt.4?tf:if7I~ 1t 
1137 . 4 max .018 1 .027 2 .023 5 .085 3 .085 2 .006 4 .126 5 
iiaa 'W?Jit/t' ·y /?JD<: 1i'iiib 1,1!W\'oia':?/ 'Bir 'F!:t?;i1oz.1>:)s; :3: i=''. ''<02a> , Ji" t\-'.o85i -·• 2t tAMs:;;: :af Ji:.\12611t5;11i,ir00a0!t "4' 
1139 5 max .015 1 .022 2 .018 5 .046 3 .046 2 -.027 4 .093 5 
:iW4d ,,f:<:'='> } \ + :c:: .• : -;:;, 1mih :/?o:rs;=::. 6: 'ff::=:J:i22v> 3: :·. ? ~:oHt,:'. : .4 A:<"046· : z, ,;/Ma< :a; ?4mgs\1 'z;: wmJ2it:-ili1f !it 
1141 M115 1 max .016 4 .024 5 .022 3 -.027 4 .093 5 .055 2 .055 3 
:Wt~!i '.3//:::'=+f:{ >t J, ::::.;::;,' 1111ih (i,'.:'.t;zoffzt/ ,5\; t+~'.f;}tof :/•/ !4 ·"''' :;022,:;; · .. :;z; (/:i'.093'!' K )\:d27~;S '¥ \i:Wl05lt?i\ 13(\ l)ti;f{o55;t})j tit 
1143 ? max .016 4 .023 5 .021 3 -.03 4 .085 5 .048 2 .048 3 
t1"4J <::> ,, :'. i<f?t:.?N mit1 r/"Loff2°2.:ri 's~ ;-:;r::ttott+ ='" '4 2J)z:f:,:,- 1 •::t ,;;,<oasV': :s· :":,,ito3?H '4f ,YftotJ=a,;~;@; m~maa'@: ~2J 
1145 :'I max .015 4 .021 5 .02 3 -.033 4 .078 5 .041 ? .041 3 
\ff46 I3::i;:,i}{ ,,lfr/'i'-:>') mffi i%tol1K\i, \5\ iF/?t{ibd§X!'.:i:, 4 :.:; /:;~{02? << ::t t/.;:'.078<' 5, \;~(j33t;: W'@fo~tc/{\ !3~ J\;Mo~'.1tfi]i, i2( 
1147 4 max .014 4 .02 5 .019 3 -.036 4 .071 5 .034 2 .034 3 
1;t4s L?>>t,;> c: ;,;,;1t2:'"HV mWi :ji\fomr>: i!f: ';r;w,.s:00a\r\ w ;> ·,,>0:19.;:, : ::t x::;01,f: 5' ;::::031f;<: 4: :'!los~f 1a: i!i:Jfos~;ls '2°;; 
1149 5 max .013 4 .018 5 .018 3 -.039 8 .065 9 .028 2 .028 3 
tt50 (;I);;Y·; '/' '''. \'7 h'lin''.::\:{im:1:rt '!t/I!/'.'?Ob?Ji)_:/ :1f '( :,::::o:r8;:;:, :z; C[/065.\ g' T/(j'39//< 'Bi ':;~(028\U 'ia1 W~!028'¥..8''.2'i 
1151 M116 1 max .013 4 .025 5 .018 3 -.039 6 .065 9 .04 2 .04 3 
tis1 ~}K'.it,,+i: ,, ·' ,=\ '/? min +troosr-t: }t tt\=t?o6!5<' :.: )f · ·: ,:::::;ins:.:,,., 2. ,?:::Ms:.'. ,9, ;=,;:cit39'.i} :a :t(i'l'o'4.@ :3] ?&~;o:as~!i :~t · 
1153 ? max .012 4 .024 5 .017 3 -.037 6 .057 9 .034 2 .034 3 
1\1154 ;::;;.:;;:;:,/-•i'•ic.,,,, ,, ,,:'· Wi1f!i :!;:\{0ifJ4/J;i:;c -:5,; tf@zod!ft, .. ;,f jf :'i!/$idif7:\'.'i'i' i >i?bs=r:t .9' :\/Jj3j:\i;, }i". fi1!d2'A:1G', ta! ilt~~ma~tI;t @; 
1155 3 max .011 4 .022 5 .016 3 -.035 6 .049 9 :029 2 .029 3 
~tf!tiifi :x ::i>ttG=i m,n riYJI011-r:t; tsi :5'ttl:Joos;\/i;/ Ii: /';'•,:-::(01'6:'il::: '2-; ft~fo.ii§:> it ·\;:os5''.f\ @~ tt~\o1fgf=i rae Iwrrci@11w1 eI 
1157 4 max .011 4 .02 5 .014 3 -.033 6 .042 · 9 .024 2 .024 3 

.. ,f:f5S ,.,•,:e·= ·"• ,,,,,,,;,;;( rr:Hi:i 1\f1::i004;0if ?fi,.:tt~Mfod'si'ttn )f ;>.:::Cii:dcf4;:,,;;;;; 21 ');(:?if04t?-. 95;;.;;;;0§3\:Ji Jft ·i¼fo24z\ 13] {1/i!:f02M~ :Qii 
1159 S max .01 4 .018 5 .013 3 -.031 6 .036 9 .019 ? .019 3 
ifft:tii'd: ffifii i':tJ,loo~fl '/if, :~fI·'Vo'ilsii'.!{;fa ::4; )L:'.;;foira~r\tr:.: ?2-' \i/o@f!f\ '!:f ~;~o3'ilWN ~Bf :tf~0Wg~'f/ ~ f!g.;off!i~ 12\; 
1161 M117 1 max .007 4 .02 5 .013 3 -.031 6 .036 9 .025 2 .025 3 · 
l}Uf2: IWt!!.i'#Yf!'i';t;ii;\ '"";':'''' '""Tri ~li![fl:drtSW! /5[ tli1itlffo,1;3r,/\;J 'lf:, :!{':c;';~to'i13\/i '2i: ;:'.\''.f036'<: 9; ;:i:;;o§1f:~ iii tfimzsfl :3~ &;1!025?tf,:@ 
1163 2 max .007 6 .018 9 .012 3 -.027 8 .03 9 .02 2 .02 3 
::i[iftf.if .,. - ·"fS!: '"''"""''""' fuin ~fl+!f!J"tfi!%'§ it) f~lliOi!Qiift?i.t ;6'. e<::to,t-2.'.)/: ,2; Xt:C:!03'°:; g; {:~;0'2:Vff iif i\J.;!62;,\it ;a] J:(f&:02'1IJ¾ ~ 
1165 3 max .006 6 .016 9 .011 3 -.023 5 .024 4 .016 2 .016 3 
::fls6 ~ti!ilttit - Wlin H1ff::Eotrf:~@/t ~ltif1Nto·1w)t,ti J;tr F:=H1to1:1-,ViH: :2; 'lt~'idz4'': 4 s'to2a.:it 15:: trt¥IaIBtJt 13i1 ri1;rcr1tra:i~ @: 
1167 4 max .006 6 .015 9 .01 3 -.018 5 .021 4 .013 2 .013 3 
ffWl:ia ,,-.~,--,,::;::,;,,;;, ,-cc ,,~,1a 1~mFttrJ{\:'fl1.!! its.' %'ttti1otff't;:i';i tit ti 1);:/ofJ!fitH: :2:i Fci)Io2it';\ ¥ z@11ir11r; fsI "::i:Ro:ita~;, rs;; l1:r~to1:a~ ~~ 
1169 5 max .005 6 .013 9 .009 3 -:013 5 .017 . 4 .01 2 .01 3 
~hP'Zff mffi f;i;f'{f!t{)l~ii.%f~ ff( 1R~f:~OOi:f{;;}IJI (ff :';f;:-.\i.)Nd09'l:X ::2:; :','c}::])17.f ;ij.: §{o'it!a\~){ :& tt410li'/~ ®I ti~¥fo.'1t1 ~~ 
1171 M118 1 max .002 6 .012 8 .009 3 -.013 5 .017 4 .012 2 .012 3 
~1Ji;;z2: lit?1N:&Jt;1}tf ,;-:·:rn tif@J:00a?u; t'.1 t#;Tu.1;0.1ffJ:frdf tt k;;;;j.ts,oo9'ii/}t 2f :iJtfoJz:::: :4~ tr-101,siri1 ii: 1J/a,r:t~ f3~ 1&Zofl¥i~ ;@' 
1173 2 max .002 6 .011 8 .008 3 -.01 5 .013 4 .009 2 .009 3 
1~1Jt.'A-' '"''''''"'"'" -,;:, i;~:,~;;iitJt raw, 2!'.'!}=1!00~;~: @t IfJii;~rtoIWtiiiif WJ :r~?i@~oa¥::m@t&>1.m'ifa!E ,4t ft)rniJtr:gi isti i1¥00ti1111ai t~I'oa.c¥m; :'2?. 
1175 3 max .002 4 .009 4 .007 3 -.007 5 .01 4 .006 2 .006 3 
l1r'z& ""' "''''iti is~/;;1Ui'l'Sli>Ji (5;. :~f,~o'dart}+;$ ?5l ',;::'/;~jb07i;;W% /,Q; :l,J=tiJd,1Hs? ,4} Jif!JO:icf;j ,5(; ~~f006'~;{ ~ ~~tir0~1! ~t 
1177 4 max .002 4 .008 4 .006 3 -.004 5 .007 4 .004 2 .004 3 
1~1:¥a :r,w',;> .,,,tttit fn'in tf:~1002:\~ 'it 1,;::t1itott1i::<:l!: rs, ,,:,_=::i;tJoB'::r:fL .z; #)fi!ooit 4f ifoo'4t? ,'s: t4'oo·w~ \g;: r~tto.d41fJ '@i 
1179 5 max .002 4 .006 4 .004 3 -.002 5 .005 4 .003 2 .003 3 
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EnvelopeMemberSection Stresses {Continued) 
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Member Sec Axiallksil le v Shearlksil le z Shearlksil le v-Tonlksil le v-Botlksil le z-Toofksi le z-Botrksil le 
1180 ,,- ,- , ::: --- · · ·.-:min-> ~:002 5 . , .-:-·.005 --= ,._ 5 '~-:004' -- 2 -.005 4· -:002 , 5 · -.003.\' =a' i\<oos~.:; 0:2:: 
1181 M119 1 max O 4 .007 4 .004 3 -.002 5 .005 4 .003 2 .003 3 

. 11a2 >·,,.---_-, -.=.= ·: min • ~:003 -.- 5 ,/ ·,003:: s = - :~.004 •. · .. -2 '. :.:.oos - 4 ·.:002 · ·s =--.003:, -a·· ---r:{003,,~ ~t 
1183 2 max 0 4 .006 4 .003 3 -.001 5 .003 4 .002 2 .002 3 
Mi'aJi:::-:<,_, :-,::- = ·-- - > ··: mfri'.:-; ::..003<' si :·, Y-<002:·/ 5' '>>- -.003··-= 2 .'.;:..oo:f: 4'- ->:001<. =s: --:::.=:od:2i" -a": ?~o't12\, :i 
1185 3 max 0 4 .004 4 .002 3 0 5 . . 001 4 0 2 0 3 
.Jfitae t?:{t+ '"' ; = :-U:;:/1min ),)/002+.i =1ii f::>'~001¥;;:;. ss- =:ii:-:-::.002,::·/. :t ... ~.::1:io:f,- 4i :£as!o?.:ii/ :s, :;-.=iajt\ti ,a; iff\:tofi,:=,:,t.t 11;: 
1187 4 max O 4 .002 4 .001 · 3 0 5 0 4 0 2 0 3 
11faa1>:a:,,<:c: <; > a: ·•·--min:::>. cr,1:-· ·51 ;:,:, :, ''·a?ii. _,- · s=, /:.<oar--:? --2 ·<::ff'_:_,.,, 4-' ,:;:.:::a.:;>;-- ,5; ='/ '-ctDr:=: ·,3:' iiffoh:n ;1.;: 
1189 5 max 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
iiff9'01m;;;:,,;,," r.<> ur-::::+:: mln f'.J,io,'="·,i\ 4' Jkl-recr.· ?i>::/, :f' ~;-;, >:ot-'<:),: ·:11 •/i;; tJ'f< :fc i,~;ro\>::s w .;•:=ttf;;;:;~ m;: W(tJoJ:@: :1t 
1191 M120 1 max O 4 0 1 0 1 0 1 0 1 0 1 0 1 
1t1'§2' 1/;.V.Wf ';. ,;;', ;;s· ::?/? niln :\ii'/,/(j: ,; < '!f .:S:))::C::;;Q''' ;:(j/ di {:'.f;\:dt/(i'::,. w, ~-- ,:,;()'/: :< :;Ji: :.::::::-:ox=,/ ~f t\fo\lii fll 'J((!{(O@ik~ &1:t 
1193 2 max O 4 0 1 0 1 0 1 · 0 1 0 1 0 1 
1~1'9'.if t/r,,,;-.;,;,,.;:?:: r::>=:"At mrn ::u/oi;;xr ti'! :a·::xr:F:ot:>s'L: -~:, ,ntt?rd.'>:::t., AI ::%-~iY'f// ·:1I@tot;;:: ~1t :f//J);Jif/J~ rt f:;:r,5,1o'fit~t 1111 · 
1195 ~ max O 4 0 1 0 1 0 1 0 1 0 1 0 1 
rtW96 ,:i,t=J~ti, ,-, iL(:iT:'/ rriiri Et:ttoFi}!i l5; _._,!,;.,.•'.,:,n>'-'•'' · ,r: !lt".M-i=mJt'.-i·(;t '.ff, Mit:xh•!>r '--1§ ?ffti:ot\L Wr ;;;:fa'o'if:tii W, M@tott'ftE f~~ 
1197 4 max 0 4 0 1 0 1 0 1 0 1 0 1 0 1 
l,1'98 lrW:itt,>' ;.; +F>i:rm furn ,:'.;•it(ji;t;:?} '5{ :?:r'f't;'0T/f~tVi j\~ rttff:\b':F-':1!:.:,;: ff t?:rtoFf\: jfr fi{rjjfj;:;:,:: ?ft, t::f;;e)Yt,W!i' tif! \j[fl'o'J:'ffl f'i"& 
1199 5 max 0 4 0 1 0 1 0 1 0 1 0 1 0 1 
t2tJo 1;?':!N1f< :o 1-::c: .,<·;.,.: min fil', ,YaY>: -s:: .rws_;:,::;,:ot:'\'/, d': /;;frii<o::;<•\;i A) i>SHJ')\:.':: ,,-ff i>Aottr a=t n:ro}tff~ :1:fa ,;i#Wo0"1r;;i iJ~ 

Envelope Member Section Torsion 
Member Se" Tornuenb-fll le Torsion Shearlksil le v-v War ... le z-z War... le z-Ton W ... le .z-Bol W ... le 

1 M1 1 max 242.226 9 .203 9 NC NC NC NC 
\i}2\';:,f :;t;-:1J1ftWt~J/Z/1i >;:;,;;;. mlh ;q;;:•%,Ue}i:3:4'7:'{:;('/;;-,fi t:1 ( i?'1\i':?©05JW?.'3:?; S':'."f; q,('N'e?ij: ltF' :?ifNCf!:{ (''\] '.?,fffle'Mi :RifE 9\¾li'f,i'(:1}\~J :it~* 

3 2 max 242.226 9 .203 9 NC NC NC NC 
/i:411!1; ;:::,,;,;;1fC:::,,.cr;.c <''if min /,,:.v;;/\;6:3.47tC::'.;=;;;;,t }ff? ',t;:,;;P\:::Ioosi::;Jo< }:F WilN&:t, (;/; \irnffle:f:Kf ::cH: ·ffiN@W? f}tt •ifflfr~teM! t{fl 

5 3 max 242.226 9 .203 9 NC NC NC NC 
t?15i=1; .. · ·, ?'Lt niin /::Yich'~5;3~1,i::/r?f'.'. tf'i ti::;:.}c$f0tfsfiffi, \di'l ff)~Jc:t; ,n:., ;:s:)'NGfi/' ;::;; B'!i.NtJXt jfttiJfJ!Nb!f;r,;, ;iJ:i; 

7 4 max 242.226 9 .203 9 NC NC NC NC 
!JHatt ,,.. ,, ·~··· ,. ., :iSo foin f<Pi:=tt:i!6is'4,o/itt1i·?'i :wr: t ;•; :c::smo5/:,ti~''? ~WJ !:'.%Net;;;:, ::rJ; .t':,tNC{!t '?i:': '.R\\IN&'.1{}( ttU trfii:ti-J@(.111 /5'.~1 

9 . 5 max 242.226 9 .203 9 -NC NC NC . NC 
Ji;t1o!t1 · &if% mirt Wtt!%)i5j347/11;,;;1&t1r •Jti: iii}!'ti(~do5mit< ~1ff &-'tiNB!<t tf:'i t?IN0fki., !:c/i ::i:&@t:!il'. t:tB~ "\iKi'€:-Jft ttE~ 

11 M2·· · 1 max 243.408 9 .204 9 NC NC NC -NC 
[!;;f~i! 0¥1.'}~;1.;t)i{,!.!'!t 'tH:F' min tlftJfjfr\!W.956t18Jittltt ®t Milf?,f!riiit0:0:41:f(it;J,\'f f'11'i iMiN@iI{ i~t; :ftf!ri,let:Mi 1,iI1 ~iitfN'@&.9§ :T'ili'f11 ?d\:N@~\ffffi l\WJ 

13 2 max 243.408 9 .204 9 NC NC NC NC . 
~Jf?f;i;' ;~;\~lt lffiifi lft~i'J~::fl.til~I9:5B1'Rilfft/F~i !llW f:.:1:f;\F;~f00$%iftMIJ l1'1t :~fffil'(}fftr :t?{l itJ:1Jil\lctlt i3JW ?iNJ!\tti~ J~t't. J1!~&'.©\~11it1 

15 3 max 243.408 9 .204 9 NC NC NC NC 
i\ff'a~ '.tJ1i! 'mfri t~;t':J}i,1/{1~956:tmt;f\fa:t= itt}l t:Ji~'.WJ,Mti(J'4;:i11r;;:I\ ri"¾'fI Af~N@liL ~"!.;% t'iIIN'.trmit ·Jt:i &ttAfl~.l'f½)J 'tiftf 11iw.et~l t-ili\ 

17 4 max 243.408 9 .204 9 NC NC NC NC 
~t&J !J~iJQ8JRizii1?: ;i}JIJ min fi;f;Hl{ffi'li~]{4Y956}%tfi!f~t ~,;t,~ if!!J:-tiAtfdo'-4:;i{\~t WJi~ ii::1;&~?!:J if-';i\ ~:1i&el~t if:91 ii!fNG:lti fo~l ~f!lf.;i'~j_:[:j;/ 1;';,~i 

19 5 max 243.408 9 .204 9 NC NC NC NC 
i'K2<iil:ii -a,, -, @:'.,Ji: rtffii 11lil'lijf4f95-tf{;}:rtf"' ~/::m tttifr.;;;,gci:)'0~!W;tf,jf itit ti dt§J01!ii1 r/Jifi ~I~JBJt!f:i1{ t'f:tt f3NCP-1fti'. 2:;··tt ?tY~'.&T'f[¾ )t~~ 

21 M3 1 max 201.755 9 .169 9 NC NC NC NC 
~021J:f: §1E'J,\\:t1lf1t~i1 :Jitt mlri rnititi;i;if52tatitff/2''.0i:\Ji iBiI ft~(tfr.;&f2a~JM:~x ~aj ,&;~iij'@t;~; ~;. tr~N'ctJtJ !J'.@:i ~;fil&ti rt~ :ii¥Kiei~ ,~~ 

23 2 max 201.755 9 .169 9 NC NC NC NC 
~:2'~ ~~:t@:tt.:t~1t!i':':i;t~ n,:n,1; min l¼:,;;;1;~~1:52~606:tf:!~ifE!!;:/ r16'-"l r;s,g}}~i;;,~i\l'.28f;t~~'".:f. cr6!2: !:;-:f:;;Ner;;:.fi; 'f;iit: w;tme.;:~~ :~1~~ 't&lJNG:fti~ ~,i'f~ 11~N~:.~;:';J: it~'i 

25 3 max 201.755 9 .169 9 NC NC NC NC 
tt2e:t:t f:~JI mTn r1i'.¼illi?t1t152tao6'ifX~~1f l,ffJ i?m:~1:;J.:t1:~att~'i iaal r:~Naf:MJ JMtr: ~tt;we11Jt gi;:,t1. ir~~ll'JE¼i~~ ¥i;& }w.'!15Jc:;:fl't rJ)it 

27 4 max 201.755 9 .169 9 NC NC NC NC 
~81' :h:,:j1t trliri if,~,\f'1tf.:;if'5~60Br.i:,1\'tJ;i~ ~&a $!;,t,~;c;@'.;'f28J.¼},;;:c+.:~!~ X6% ~~$N.Gt,;:r; C:~~i~ &r¾iMGl~r.~ :pi,~i1 #~NGf.~tii ~,,-;:&~ £~-i':NfG~t¾1 tls~ 

29 5 max 201.755 9 .169 9 NC NC NC NC 
Wio:~ ~)~~lkii9k%'ii t?~~Ii~ :ffijn f/,,f&t4W52{60~1t;,'tf~'§ JB{ f~Jli:ttti;[~1''.2'1l~f:t.tii:s} r6t1 PJ~meriI ;i.§1,J ifi~til~f R'i ti{)} :t}~NG'-i&tt :'.;;l,\:Jt i:!!f\j'@~1lli 1'c#J 

31 M4 1 max 171.622 9 .144 9 NC NC NC NC 
'if:32¥f \\tf1?1~:@1W?0-Iksli:L'-::;,e;;:i rnl\i fl'.\~s;;;ggzg;clfi'tJiWJt}.;tf: f6} i'i-i:Jttl112sW%Jtt J6f.l itf)iNc€?1i!, r,'?,~i JHlfN'<:t,""1/. :rife£ Jji~&e:;-t;JJ; 1:Jt i·ttt:NtN~f.t ?1~~ 

33 2 max 171.622 9 .144 9 NC NC NC NC 
0a~i'J . ,.. !kktl' 'mln ~i,\i1i,~t2vJtsmttiii~~il \!&ii Jt:'tff,lii~2@1f1I\tir.tt .. f~\ [i\/,,ruifli ti:,t ,,JJtKl'.t}fa1t !.:::si iSH!R';t~t½l ~ff~ l'!!~r~l'@\if~ ¥Ji~ 
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Calculation #145579-B-CA..:023 Rev 1 
DBVS OGTS Bypass· 

· Envelope Member Section Torsion(Continued) 

Page 75of94 

Member Sec Tornuenb-ftl le TorsionShearfksil. le v-vWar ... _le z-zWar ... le z-TonW .. le z-BotW ... le 
35 · 3 max 171.622 9 .144 9 NC NC NC NC 

-··35: .:·,. min ::.:-.-~279~532 _:_ . ,5::',:.'. ;< -:2"3'.f: · 6 ·,:"NC· ·Ne:··.-'·.·· NC-· ;:·/ ::,.:··NC"f{??/ 
37 4 max 187.52 9 .157 9 NC NC NC NC 

::3a. ·->>-·· .. :::, ,,, ___ miri, . ·'::.245:924: ').~ ':5, '·:,,:c: .. 206•,:: . ·6 ··,-·NC.:,:. ·:Ne:·-:' :. NC/ ·::,·:. ~-:''iNCi.'Sf;tJ~i 
39 5 max 187:52 9 .157 9 NC NC NC NC 

·,:40-,-.:1:·.,,;?·,:,:':-J:::J-:,- ;::--,.: 1inin · - ·::245_924 -:<< ':t:r1:-::-: :·<:2ntr·:' · -a> '::Ne(,_. _,, ,·;Nr.:_.!-: -·'·:'NG<: \:tr 'iINdI.t/h~c:?: 
41 M5 1 max 106.761 9 .094 I 9 NC NC NC NC 

/42:Xi'.iU\:.!:'>t<?c hi(. min ;,,·,:/:;1~286:277?~:-,;;,;; /6' ,/':,} ~'!25:f/·-':.i ffi \NC/: -:· ·:,Ne:> '·,>N0it'l?J/ i-'}JliJ'&1atf:tt 
43 2 max 106.761 9 .094 9 NC NC NC NC 

',(#iLi:i:\>: ,,,:::,, /I::_./ miri '." > XA-286':277,:;'- }/ /ff.: :'<;c;:i<25f: > ;- .ff- : .. NC'' ;:: ,'·Ne>: · · ;-,,Ne::': I<{,:: \tll\ic'.4:Vi'lsi'ii 
45 3 max 106.761 9 .094 9 NC NC NC NC 

/46f'l:'f.2~\YHi~?F :ttn lnin (f::!{?~?;2atf2i1'!;L/'/. rn;; //?t:?2!:iJtF'<, t '6 -i/NCi/ :/ , '\:'=NC)/ t : , /!'J~JGY:'t .i;)}:- /~1\NGl"rt #Iii; 
47 4 max 106.761 9 .094 9 NC NC NC NC 

:tl:ftf;_ XEf?F;fiiii)J;; r:i/; mtn UiH'?~286ii't1/{;Uf\ '!:6i; ?;i;:';'.(i'.:'.{251i\: /,, j3:: i/@JC-d; ki}i ::/,NM/:,, 7> /:J,,j@;i/( :eXf htfrl~.f©fi\if:\ ;;;it 
49 5 max 106.761 9 .094 9 NC NC NC NC 

i,'56:t \f-?D,/0?iii ::?i%' mfr-i : '' ;;i/,;,286'.27-t, ;'i?W :tlf' i: :-[,:Cf/25:f:\/ ,6'' :,/iNC:0-o'> -" '; ; :,:',NC,:: <·>" TN't:;;t;: tt;ti t~N'tff:iti; 1~;;t; 
51 M6 1 max 10.612 1 .009 1 NC NC NC NC 

'Yi=@? ifr!''fJ,i,,;[rn::s;) '.!\r,, 1 Wifn :X:?ifiii,;;34:H2'i4i/\d\ :!(ff (f5£:2f ;:_::!}3;!.fj(:'';:;i:: ! 5:i <t Nc:A: '/( :AfNCh'.: D :; //Ne:Wf ":'t'E :/18fN<:~m% f0~? 
53 2 max 10.612 1 .009 1 NC NC NC NC 

tf54?'. .,;;,,,.;·;:, .. . , ... ,. ;)~\ rrHn if_,::_::;q:,;_:;34f2f4:;; th /fF \J>T~Vii:3\:-4'/ < a,:.· ·, NC>- : ,: .-,:-Ne--.. •· ., · ,:;; Ntt-'tU':$f ~trt~J'G~:;¥: ?:\~ 

55 3 max 10.612 1 .009 1 NC NC NC NC 
iii5Bi/ , :::,:t: mth ;??:::<t-:'::34J}27;i:::: -,.::5; t ,:::;:2':3Yi<:<,. 15,; ,-:?Ne::: r.: '·','tf6<::,· ,~is.re:::f,t,:f ttiN:@f!i,t:tiJ'r.t 

57 4 max 10.612 1 .009 1 NC NC NC NC 
;;'58\\l\f;;[{Jo'iCf;Jo;s;t; '{??, mir\ ~t,L:(t3iff2i4'i\/'J )6\ /i:c/,\t;CL@}\ 1),:_; 6\ /f;NC ''t ·<,, /)iNC/JYC jN:d'i!;:l~c{,'S 5:,n~Jg11~ n:,_;,;; 

59 5 max 10.612 1 .009 1 NC NC NC NC 
t-(6otr '.f':;"/> .\:,-:,,,, ;:, ,;;, i,,:,;,,; 'min ,:il'J.,'.[t\:(i34f,:z-7;;p\?;\;S: \5\, (, ' it;\'. ;,3tt) '.(3 •'- t"SNC:,/i I'.'.? '':;HSl'G,\.:- :..ox :J;Nd(H'i [{'{£ '£t~N@t;;"] f;l:t(f . 

61 M7 1 max 15.288 1 .013 1 NC NC NC NC 
/62-'f ~Nat{frN';fr 'Tl':ti, mlrt '!'.)')c:Et:t~at'14%(1Vi:; af; C': '/•>:-291/.:;c, : 6'·; ; ::iNC'< :':· ; '::NC'':;_,;_ L :f'.15Jc'.'t: l:0!l 1t:it:N~lfill'I, 
63 2 max 15.288 1 .013 1 NC NC NC NC 

M:i\4-~i?l)ii;,'-/f;".;iUUl,.l:\ m1R t?:>X:413:3'8'.:1'.4:Z:i:' /']' \{j'.: <7:/i,-/2"9't<::>'c 06T /:J,JC.C:/}1,\''· /(iiNC',\. <<; i:fKi(ii:\t f\fr ;:'qj;!KJ·e@J (;j'.j; 
65 3 max 15.288 1 .013 1 NC NC NC NC 

W6l:3''i" iltMr"/0:::ffffi'] li:j?.> min ;,:)?1-:':.:N338AM.:?/:F: )6( j ;, }:\::(297:/fi':\;:, ·(3' ;:?:NC,·;~ /:/ ,'.\'.NC</· !;:;". '/NCt+ '{;,;;;; 'J:1f.{NB'i& J'L~i 
67 4 max 15.288 1 .013 1 NC NC NC NC 

1(681: ,., ,,., {Jtz.i; niitl ~ iitis\:'il;.:338y,if47'/\tr: i.fj!{ i;'.:'.i,'.X/;~[29'7:fr:i?--:( /6{ 'f(NG>,:t )?, '):&ch> <,: { :f:N'@M{; .:;JJ \)fNtti:iiiili ,'Aff:1 
69 5 max 15.288 1 .013 1 NC NC NC NC 

'tlOJ ,., "'"'' min i!Cl:'if~33§:J,114v.:U:/i'/? /5\ :e· 0".J[i;2§.t~'Y':#f, /ff, iAr.-jt;:.3 :::,:', i'\iNtVf ,:,;, '')N'<J:l; }fj sE:N0.f1 ~~ 
7f M8 1 max 16.044 1 .014 1 NC NC NC NC 

;J{t"tjft,. i;Jl:%tlfi?{{J;J,j}; ,/.,:,,-=,;, min t;J;;:~fi;\;3't81'328iitl'!ttt :Jtn iiS:f.iE¥2V9Zf'!5¼ 'l6S Y~N'(;// :A/- '.,tf,.rcfr ;:,;; . VJNe:t1T J,;;i'G 'i\:fSN@tw ;\};); 
73 2 ·max 16.044 1 .014 1 NC NC NC NC 

/[#4','.l ;; Wif.li mih' itf!':ittff31'fff328\M~~:} }&t &tf!J%2:t,9}!:{M,";}X h6'f"r {)fN'&t\i. ·I/? );>;ff11c1:fh t\t:1 -::;\N'd;m;; ~_';t ;!,;f{l~.f@¥lfii w:01 
75 3 max 16.044 1 .014 1 NC· NC NC NC 

:;;in={f m,n /1,=;,1:::\i.\!:'&1ij¥e2a\"1:H!i¼: ,;tfi r;:,?:1ft!~i219/r!f,:r;c :,-51 ::if:'Nc,:t >:/' :;r;Net<1"'"?l f'aNett tM'i:t t\:f:'ffiiJ&t~ll?:~ti 
77 4 max 16,044 1 .014 1 NC NC . NC NC 

IHiB!ii .. "'" bit! min i/:?;tH+3Wm128Xt?}ti'i [\(3;( :tt/!Xtlit2'l9'f,K'lif !5;;. f;,tNCY? i/i ;/1Nbt< :'./-:, ; ,)~~;,;\ QJ;.;: ~,:l'.;jiJ'Gtflf~tiill 
79 5 max 16.044 1 .014 1 NC NC NC NC 

ifao'i t::f;Ji! ffiin tiitt\tt@i:81328tf;{tt f6I:'. /:ii.,:f:§4f2'79\{')ilf ,61i it:Nc/t~ V, ; 't{N'G l;\ ;;::;_' '.ii"i'.f@t?i ;;}J}tt Iti~N@Jlfjj /{;fgtl 

81 M9 1 max 16.044 1 .014 1 NC NC NC NC 
ijif.2f§ i-4~-i~JI~~- f#i@: 'ffifn Uf~;{'J~§71!8~32Bi/12t1£ ffi'iii :{!r'.f!}J'.JJJ.t1219'tfB:i'lf ?61 ~t:J:Nt5:i?I ;&~; ,fiiNC'{i:".IX':i3 1/i&et:i ,r;,,ti t~N~ ·,ml\ 

83 2 max 16.044 1 .014 1 NC NC NC NC 
ifa4'.£ >S, .... ,r,,,,,,,."rrv .Ii@l[f mfn rrc:f.JfJft11@1®1i328f;?Jc;tP;~ :!Bt ~WfJitif!fto/9'.ir,¥:?l' 7.(=fi. t,;iii:NG'!if ,<;' fti?JNC!:i/') :tt,, /'iisic%:/f~ ;~;!t i@lN'@!;:~ I~~] 

85 3 max 16.044 1 .014 1 NC NC NC NC 
tfa6~:;; ?\Jg mltt JJi'¼f1~ria1'8ti2s-ii;:tr1 t5? Rit&t-iJ:2,t§li:r,;i& nrz tJtfN0.1Yi c:/x, 6i;'l!filt:f8 ':]~,? .,;;/l'{Je;Afi Biii t.~$j@~i ~~ 

87 4 max 16.044 1 .014 1 NC NC NC NC 
!'Ji:i"sit!. "' Jf!,Jtt m'lh ra::;1:t1t:£31t!a}s22t\Jf{,8 :J5t f)f.':Hjf;:,\z7g;Fi\fc;:}t: /5!; ;k':ftsid,fat /i/;; };f1~J'@/;!)-IIK{ "XNett.•W iit:fg ,1t]N'&:~Jl ]({f!?/ 

89 5 max 16.044 1 .014 1 NC NC NC NC 
?i90fe1 tliit~ mln 04:i{~;J~tf1fs:'3~8°}:1(l¥§ !i6W t/!:\>'f,i;:H211g}~;t~!f( 'i6P {]tt,Ne/{f \5i :\ll1i~J'Gt\, Yi/ :':irf;i:@':f/"( fifr:;) t}gNltlB !ti~ 

91 M10 1 max 16.044 1 .014 1 NC NC NC NC 
;;fg2:J1 :f/:i.'.;1f]iW1.fi.fii~~'.f;'.ii:;i! rrim '.!;:'.hi:(t-%3fi!at~2a:/a}ii/',I /6) f;';';:;iJ'i'.i.;,z.-tg%)1:!? '{6'2 ,:.;;:n•!JC?V ,<;i, ;'\&N'C''.;\: ({f )NG?~;~~::,? 1tiN@~f, ;ti{;; 

93 2 max 16.044 1 .014 1 NC NC NC NC 
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Calculation #145579-8-CA-023 Rev 1 
DBVS OGTS Bypass 

Envelope Member Section Torsion (Continued} 

Page 76 6f94 

Member Sec Tornueflb-ftl le Torsion Shearfksil le v-v War... le z-z War... le z-Ton W ... le z-Bot W... le 

95 3 max 16.044 1 .014 1 NC NC NC NC 
·96·, ··:.-;.: .. min,,.· :~318.a2a:::.:c.:: :6::c:.:,.: :_·_279 · · ,. : ff.::: NC> ·NG·•::·· ·· , · .. fiic:: '':N<.:f, <''.(: 
97 4 max 16.044 1 .014 1 NC NC NC NC 

.:,:ga::•. :,:;:.:,:,,· 'it<' . ·:· ·,:. } .. min : , <,'f~3tsia2i:f:··>'-< 6> :::,~>::\{219'!:, . , 6 . ',,, Ne .. -- ,, ,:>Ne'·''· '"·N"<:~\:;". 1,::, ,;;:;,r;J'c:;/ ::.,;, 
99 5 max 16.044 1 .014 1 NC NC NC NC 

,;100· :.~:.;/?" ,, '!:: __ "/:J} 'rrlin : :.'/?~Mats2a;:: << ?B~ ;;;Ifa1:~I2-19;;,:::;::, ;/e:. i ·. :: Net,?, 1 :< AiNcfe , ,;; J-Nc/>, 1.; :" ::r.;tKJtf:rrI ;;:n, 
101 M11 1 max 16.044 1 014 1 NC NC NC NC 
::fd':t :'·:• yf}':,·,o><:< min '<>~3TEt3"2s•:;;:;;; fer: 's;ur279, r -•• :Er : ·: Ne?: :: .. ,'Ne<; :i--Jc;: > ':'Nt;"i'.tfM: 
103 2 max 16.044 1 .014 1 NC NC NC NC 

:;it°:():4 :::,_: ,, ' · '> :~::. <:ii% mlri ;;,:ct/,,jfski28H>'.ii? ':;!3{; a;E?/f/,;f279J i:L ji,NC't/ 1: .. :t/:: >:Nc;/i :j -' . '.Ne>': [j".'. J!:'\Nef? ,mt,: 
105 3 max 16.044 1 .014 1 NC NC NC NC 

\1'dif i'i't;>' -·• :,.u. ?Ot min ;,'-/!)J:t3fa13'28i:"i::D::}, i:i:'ff; <<?'i:::)tfg}';i' /6':: /jN~f:.;t !(/'. ")NC!.<\ i,;(i <,Nc):,;ji:'.{S 2;,iN@flc\ :{'.\{ 
107 4 max 16.044 1 .014 1 NC NC NC NC 

'->fOa'.: /;,;1,:;,:J:<F< ::;/;: min ii/',!:;:;:::31:a~a:aa,r:Hif (61: ~<t:::,4:tt9!,UC? 'i6) ).:NC':\ .\::( ?½l'te·,rt ';,:; i;i;c:::,;;fgg::J iit ??NG'i{'& Ht 
109 5 max 16.044 1 .014 1 NC NC NC NC 
iffoi "' · r,- .. :,_,,,.,;,,. i0f~ iriin :,:;i;:::'/:l:Hala2at;;;;:\it ;f13f t%t1L;ti'zgf:':J.f {6'.: )'F'.N'@J't 1,/< i'ts'.i~.fC(':; ::.< ii::Nci/\ :)W; ,;fENeft ;;:g 
111 M12 1 max 473.093 7 .415 7 NC NC NC NC 

}f:ifjf tr.fi:\!;i('L,F(N ';fi:;S fnin (';·\)U'.:t1tf516f{;:,[('2 /Iii} V'f)t::1.001:rn.>t: \'.ft >?:Ne<?{';' :C,JN'b:i}[' :: i, rrKi'e?!t \t} I'.11JN(ffi} tit 
113 2 max .. 473.093 ... _ 7 . . .415 _ 7 NC NC NC .. NC 

:;f'.1'4' ;]J;',;'.)'.\\'),)\-,,e ,.::;:::;t Hifri ;;y::/;',;:,fi:61!5'761:'Z\}:}[,t? t,f,v;:11'06('.:C': ::1,, !iiiN<ti!! }, ?'Nb{'; '."'i /\NG;J:i '\i,,'.' "'tNc1\{{;}j 
115 3 max 473.093 7 .415 7 NC NC NC NC 

f'f,'1:6:WA'/iff,J:If,;r' :'!I'< fuitt ttrA:;}~gf57.5f.')/;,f:; il:tl ;:::::.; 0/,{ooi:f'i''/i,, Ci :s :ffNG'k,, 1+: . Vi!NCF!: \:j, :f!:,,!N0"::t: :;r k1Ne:%J itW 
117 4 max 473.093 7 .415 7 NC NC NC NC 

11:as; /,-,-'.'f:\ifiTt:2 }t<'! ,min st::u•~?i~tf:st6'!i)'.::Y:',j 0,1) \:,/,f,-2!005\: <t <f, rtN®/'\ ri,,, ,' 'tNcts:r::::•· ifc.KJ'd'.dt ,/t tlN:bt\t 2;? 
119 5 max 473.093 7 .415 7 NC NC NC NC 

i1'2tf ., .. ,,.•,,:;w:•''·'· ilift"i"rfiri \itiif-ii~6f57(:f'±:c?.\;;;,i/tt ::·i'/::::::iJO"ff:'i'i/iY h·C: :>ifN@fr: '<ti {\NC',?: :iS ;,/N'ct:f t'T' I/Ncf;:t1c;;;; 
121 M13 1 max 473.093 7 .415 7 NC NC NC NC 

,;1~22t ''"''", ,. ' ,,, , .. ·''" Hffn ,,,iV%f;615:Z:61i'/':<:Hi ::ff, t:}?:;:;Abd6'BJ:'::i: :'t; ?fNGYii1; i /' 'ANC:f/ £&tit:\:?\: i\N0('•,; +t; 
123 2 max 473.093 7 .415 7 NC NC NC NC 

h24/ f/!fc/'["2:/?} ?;;''f 'min f/';ri'i~{,!(:i6}§'16?ii:'.}o\L (ti ;.:;::=;':::::;:J{OOB)Y <. tti }ri}N(j\/;!: ;:;;,, r'.'\iNC.Wh Y r '}(NG;:!;:;' /ii) \\iNC'G/r?ii 
1~5 3 max. 473.093 ._ 7. _ .415. 7 . NC. NC _ NC NC 

iW2& ~;/i;f':.;•,,,:,,:,>, ;,}:{,,; 'mr'n ,J(lf?tii'i6'15't62/:i}[ii:) i{f) /c:f,?'i!0'06itH':L '/'.Ii fjj;!N@W.!: 1:/J :N,~fCfii ,·: ?;;,:,K.J:ck1\'c i.;Jf f:i'rlNc_;j}\); F[}.i 

127 4 max 473.093 7 .415 7 NC NC NC NC 
r,;f2a: ::'."~'; . ", ." !Ji{/ rfiiri f:i}/:"!)fl;t6~57(f;:{ti:2J";f' :tl{ n=irl;.;{OOB'ifit'/> ,t1; fciiN@f::t :fr'. ::\:1tN:C1:0'f: '.i/;' ::'))NG%;@ ',t?; li<Neiff i:'.;':" 
.129 5 max 473.093 7 .415 7 NC NC NC NC 

'. _JHid1 i:t'' ',:;,, . "" " ,, ' " 'mYn iktl!.ft;{/;;6!57:6/it/;~;!,i /-it if/' :;:::n:ib6If::'' '~h{ i0H!NG0?t 'j\ <rN'EfX:J 1;:/} }?:'.I\.JGt;l:: ii;';( {>Jt;jfPJ;i';:: !,:i'L 

~1rltr:ii '.J1& ;~; tli~d}~ii~~~;fjifltti r;11 ,;;r&titt~f ~ifft1ffB t~it t[{f~~ittt ::J?: ::t!~~,g11~1 o::;t; JiBf~itt~u ttr 1i~~i11tt m:;1 
133 2 max 428.015 7 .376 7 NC NC NC NC 

tf1'§"4J ,;:,,,,,;,: ti!J\:it min 1iftt{~r~3~t5\it1i1rn:1t':1H¾ i.t.l:1 DY!i!BHf''t'o3Jt:t0Jfci:i It; li'i!':i'N'@tt.?; '.}A \'.itN'Gti0'f f,f,;;i '!tfilN'GfM{ tU~ {Jhil':lt!t;it?i! l'.:/IC 
135 3 max 428.015 7 .376 7 NC NC NC NC 

0:f36I min (~t;,\I'~Jfi3ffJ5itTii?tt"'il\;;J :id'{ Httt:i'itoafitft{ft tJft ;;{'}:IS'J@"f!J'!!1 :::of' ;)IgN@)j';:i J;i'J j\i.f:;t5JGils±~ }//;£ t~!NC!~!IJ }J\1} 
137 4 max 428.015 7 .376 7 NC NC NC NC 

!11!@lf '''-'" lfll£mrnt+"34'?.5ffjJt?i]jfif:j ;:;111 r:::0rn%:~o:tt:i?~i/if:::1 [tif;% ~[.l'f!Ntf;Jl; }'elf, !&iiNft?'tiW 'iiN~ j;\\fN'CJi{iff i~tt j~~'.NCil1!1. Ji:%! 
139 5 max 428.015 7 .376 7 NC NC NC NC 

'.~114·0'> v, '"" ~;~!;:'.r.~ friWi ';:t:':i;~.;~13~~5:t'.l::::"i?Sf:'; 'c:l~: ~1:¾i~~0;~::"Y03:'~';'."r::::';; i!t':' :~'.'ifNC:Z:;::'. ·~~t :·:;:f&t;;;;:'5 :s:;; :1~~::riltfa~:h ::~ti~ :::\:'NC''±'}; ~-'c'.~' 
141 M15 1 max 321.957 7 .283 7 NC NC NC NC 

M'42; i'.i:i~I:7hlii:·ffi\:,tt &~ttcll 'mirt f'l1ii:7ii\,'!i/i;5~89S;)r,L?;rt& it1A 'if,''fi'r"~i'~ftfai\iifi)fii; i:Wt. ~WiN©fltff: ct:<i 1K1N@J.W\, itt!'! ;;'JJ1NB'l:!il mi~ ,)tI:NeilitY,zt 
143 2 max 321.957 7 .283 7 NC NC NC NC 

,;;,44.f " i,%~/ii rit'ifi it·t~1~§521sa'afr'tfiI?k- /J,:'l \6MtrJ~t0'4a1Jiilii:t ;1111 ,lfN°@W!.1 {?i:S t2f¥N©itit hi1' 611NmEtJ ill: foJNamn; :i@ 
145 3 max 321.957 7 .283 7 NC NC NC NC 

iW46} l{1tiHg{;)'i'I1.it@r@~lf Mfii' iff:,lfJJi:@ti~f3'98\r"s!':@;tfi (':;j~ '.li'i#fitroiB'tfJ,~;.i,1(1 tl:J lf[;;f&C'tl1t'?: \ti :;';tNc)~~; IHI;? :BHJf¾el\tl Dr, 'fof i>J'@:ffi['} ')'ff[! 
147 4 max 321.957 7 .283 7 NC NC NC NC 

~:.t.4:m ~¥%~°fii};,i:s;::c;,\trf@l ilif§,; m1n ~~,j:;%l:~::--,1~5~§898'l::i'l?Jj.'r-~½ ,;~11'i :r5:,;:J,~;}¥f0,\[6'tf21108J: i'.st& ~i!J1NB:0i~1 '::~W1 ~5':1:N"0~t,r '10::? ','.t:lN~l~(;t ;M~i :t1f'l$J0.!!;~~ f.r7'~/£ 
149 5 max 321.957 7 .283 7 NC NC NC NC 

t:tsm "'"·;., f::i~?t htfn l%tJ,ttjs:zts§a1t1i::;•111i1 gfn '?i,f:2r;::1045ft:ttf m;rn fati!!ttfe"if:, ,_,f gfJiR1e1r~ ;;"'J( }Mm-®1!-'~ B',ttf :;rWN'&1%:tfa:1s 
151 M16 1 max 194.337 7 .171 7 NC NC NC NC 
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Member Sec TornueRb-ftl le Torsion Shearrksil le v-v War... le z .. z War... le z-Ton W ... le 7-Bol W ... le 
153 2 max - 194.337 7 .171 7 NC NC NC NC 
154 ;.-:/ .. :.,·,·< ·.;,, min•·-. :·::.30:264)'_::.:/:/.1/!:::·,·;:: ~.02i··(-'· ·1- · .Ne· NC Ne;::>'.-· ·'',Ne-.:-:;/ 
155 3 max 194.337 7 .171 7 NC NC NC NC 
:15tr ".-.:.:._:,:'., -' -·. ·.-::, min-•· ': .; .:.30:26'4/·: ·'.'-~ ?1'.= :'.-'.- ·. -JJ27 / ;: + NC : NC' · NC-: ·' .. -•·,NC/. :;,-
157 4 max 194.337 7 .171 7 NC NC NC NC 
45tf ··-· '. ,:,,i, . .::.::::.1fufri :,\.:-_;:_:>..'.30\254,:>\i;;, ;4:;- ''· ·::.::::Jj27:,<:_,, if · ·NC ·Ne·_· ., NC-:;: /,NG//'Wi 
159 5 max 194.337 7 .171 7 NC NC NC NC 

;;,151:r ,;;.,,_::;;-;;;:->.::,. :r :;>x, mii'i d<f.1;:::301264tt+?,rt t(fj 1,. ·_.f>:::021:::.:ic:;.·-1: :f' , . NC d,1c - ·,.,-.,Ne,: :,, ,. )1Nc/\ ,ft 
161 M17 1 max 143.718 9 .126 9 NC NC NC NC 

\fi3-:t .'.1,~-f-:;·;::;,;.:{:.:7 :•f< ,Hin ;-:;.:,;:t;/:~2t473tlf:{{r/i \ff i;-:/ ·. ~'.d02'// :\ ,F" •NG • · ':CNc ·, ·, . /:Ne\: ·, > )iNf!i'J: ',:./, 
163 2 max 143.718 9 .126 9 NC NC NC NC 
:j54: •a,,,,,,_,-,,;.,_cr,):.·c;;; Y:'.l\i mTn Y/"\~:!J,!;2;4:taYi!:Et'.n !Jj\ i~T!td,;;;!002:Yf!::}:: ti'; ;;:.i:NC>' · f ,; >/'NC>:- · · i·\J(JGil.':". V-/: ')H'iJ'©rf:'t iJf, 

. 165 3 max 143.718 9 .126 9 NC NC NC NC 
;;1135-'..';','.i!;j::/;;;.: /?t: '.\:{\\ mln f/;i;_/'.,);:2[M3\;j;;'}{?;[t\ ;\ji; W+!'t!i;:()dlt/F;:5;;; A) <,Ne:~ . :/NG= /'Ne<,: ... ;',)NC'\·:::_;\, 
167 4 max 143.718 9 .126 9 NC NC NC NC 
iHl8i !';fV?<•, -'':c/} i:X'./;i(, fifrri ;,\iit:.g;',"2[473?/ii:""{'}, l',tfi ;;,;:,<;:f,';:002/,,,,;r,; :I.f' · ,:NC/ ·' · · .</NC / '·/ NC!i, ;}/K.J:Cfii, !/f:C 
169 5 max 143.718 9 .126 9 NC NC NC NC 

;W:i.tfc<!XLDiif'·'?'<f •:~Uit 'rriln' #'flt1f.1'.42l4itfi:;!;r,fri'.'.~ /if)i Jft,tf±;i'.foi'lt:'."i: r1;-; ;·{Nt;,:,, ?: ·hNC'/ <<: ·•"~kJ'.\.:;:t,::: '%r;J©i:i!f:Ytr 
171 M18 1 max 143.718 9 .126 9 NC NC NC NC 

Ytt'2i 0:/t{/;i/?'J;::ltt':;, mffi \t/\/},:'.\;)21473}S/iifJU ';;ft;> )'.i2iOoi/f ,;:: ::r, ·.· . NC ·/\NC·'.: : · ::: •NCi'i _,;[-: \JN't\f2iH/:/i':} 
173 2 max 143.718 9 .126 9 NC NC NC NC 

tf;74J ,,_, <':/: '.[ffi)?j H,id t?/L/t;zf4't3S1.K:>;t@'J.. Iil'fi (!'.'i,Ycif.;;()()2'''.:",\i'i: /1/ >me ': ;; ?i:NC> >/ :>:K.Jc=·:,:, >'.i: 3/KJ(t{i:(liefc),;' 
175 3 max 143.718 9 .126 9 NC NC NC NC 

(fi6:' ;uJ:;;f,Jfr/(f;cif :-tiff%mtn t:£tJg[1r(J2'-t4"'i:ftr!fi;'f.:\t.i ;fm G:i!aH?Oi)ii/hLX ?1> <01N0,:·-'. //: ':i\Nc:-i; ,'.:,', '-'iNC:/:j /'. ('./iJN:~Y.} 1
/:/.:: 

177 4 · max 143 718 9 ;126 9 NC NC NC NC 
?1"78-:- i'J'.J0t'\:t\Fia1\ {J;r'.ii frffn '.}i:iii.i;J;:i;Jtgf47!3ifiFtX,!,t f!l!\ir tJ:,:_y\?002-t?!!Di \Ji '.:' : Ne>:. I > :C: :s:;;;NGI /: , ·.: •\:NC>> t: : 1,~NetiI i,l";fi 
179 5 max 143.718 9 .126 9 NC NC NC NC 

fi'-ao!:tif,~?nt;2.,,:,i t?}m ffiirl ttrM.t~;:m4:ta:::m:%,f :;;1/ tf/;;:;:zzooz;.:<ir n ZNcf."- ,,: ;'<JJc<r ·•-•--: ·:'/N'E><>> n::;r,,rofA<rnt" 
181 M19 1 max 143.718 9 .126 9 NC NC NC · NC 

{fa:t ,:'%[f:'f.ii,'.;;]:Jf./; ('.';D HHn !N/;%t~z:4:faJ,f!Mr:,Ji ;at :A'/\Ftt!oo"z.iL:\d '.F •. :tNc / < ;.:\Ne-<:: 1 :-·, :is<N c• :· ' ·\, , ::rnfc,'}i' l0f:'f: 
183 2 max 143.718 9 .126 9 NC NC NC NC 

if8'4( , ,{JN]t'mlfa )it;;;'}::iY/J2-!41{,fi;}f.ftfi::I L1'f.i '.:i/i;{{;.J:002dt/W' j\ /fNc'•: 1 ::, :.\NC·'' .• :. i/N"tr\ !?< //N'et:Jat; 
185 3 max 143.718 9 .126 9 NC NC NC NC 

;~faff '"' ... ::-'.::::;."'"" ;::;t:i11 ffiiri \1\;;:;-,;::;;r;:;;zt4'.iat:Hi,Htl¾l :;1li :l~,'.t;'t-{:¥!002\,r }; Yh Y<No=:, -- ··_.-._· :/NC':i -i -: !· ·Ne,_,'/ r>; c::Jt~Ht@:~ jJf 
187 4 max 143.718 9 .126 9 NC NC NC NC 

ffasr .,_ .. ,.,_ ?\% wnrI ri¥s}t.ff1i'B?2'.%ta?.@~¥iig:: r\1? W<It,too2t(f(Yf': /f.; ''?1&c>t ;< J\::~Jc> , f'·r~Jc>:t: > · 2::J;J'c?:Htf"'-
189 · 5 max 143.718 9 .126 9 NC NC NC NC 

1190± .,._,, ... ,. KFilii\,t;: min J1f'/:i'],[j}~2:j4<7.383Jf:tii'.'/{;H; ti;,1\\i ;@/);;,rn~Yo@2ii:!:@:ti ;}'.1{; !:\INt:f< ,·:c,;' g/Nc:::;;; +:: ffNC\r:\ t\ :(Y]&@)JX !!;!? 

191 M20 1 max 143~718 9 .126 9 NC NC NC NC 
'.fcf92l ':tl/N:i'.~l[i!1:£;i'd itfti! 'mifi Gitf;fpilt".'12"14i731~l4'1~if ~ff:~ if.,:\i'.f:'.f:t%'!002'1!:I,((\½! :~rt f;;flNG;\'t <-:<: U~NC~} d:t( c:)'';·Nb/4} !:i'H, \;{f\.f@il!?,) :,;;:,, 
193 2 max 143.718 9 .126 9 NC NC NC NC 

;;Jg$: futil11: lW1n' t:ir!\ti~Y+~:214o¾-3ifBtft1~ t'if& /#;fir1fi~Rfo2:'ii:ii/Jf; :~;1;_; ';\};NGki I'>:.-' ;Jc!NG'l'.i .,::,,, :,i':N(f+ !;/: i/iN'.€:i~f 1,:1tr;, 
195 3 max 143.718 9 .126 9 NC NC NC NC 

J;11J"61 "" ,,,,,, .. , "'iH'' mm r0fi5N;!Ji1ii~2i4itst"1l:'tiJitt :\'.'.1~ ih{'ft@fd0"2+t?A\t 'itg :t%N@<t 1'?·: ;gN:Ci:> >< t>NC?i: ?•' ':':1-Nt;ii{\? ff.itI 
197 4 max 143.718 9 .126 9 NC NC NC NC 

1{1:ga':l ;f,'.i'!Wfaf;.{1ji}1 W:trl inlfi j:;~f,1;)f0J:;;,@,'4-if31'ilif11't'.111 }ff\, tthtt&:~1002tttF:j@t[)lj -%iN€(( ,.,::\ ti'N(ft': 1 

/: - \'Ne:/ './''= ?DN@\\JW'.~[i 
199 5 max 143.718 9 .126 9 NC NC NC NC 

@oO'! "' ft1-ifJi mttl t1i}Jliiltt'.;.:214:t3fj't.~f{;;'.N ll<t }i''1:'fi}l';fa02tit\·)) 1',1t @::f&c::-\" I}:/ iFDNe/\ '/' '•H/rir&Mi~ (;,Jt; (,tN'€ff;J t.,-1'.'i 
201 M21 1 max 143.718 9 .126 9 NC NC NC NC 

:.i2"d2i :i{\ii!;)'.{J:;,;'::;[Jii! r@:;J'.; min i:¥.~i[iti\tilfil'2t4~3!il'.;',ff:I~iJf[ :r;t~ ft;)~\ij~lJogr:'iiJr¾I ll~ [j{,{i{fC' t /?\ %:JNeftJ i+ i ?\iN<:%K ')f ! ;;'?JNBT:i1? ';~~ 
203 2 max 143.718 9 .126 9 NC NC NC NC 

$20.4i 'if'.?'ii gM!P ·m,'r.i !/fJ;tt;;(j!QJ4/k3t:If\ttfJ!f ,;';jii'i ,t{Jffff@ioo2.fif:;i\J ,j~-rn {J.fil'iJ€';:§ :\} :l{NG1k' 1-:}.' ?U:NC/lt ;;:'.',i Li~"N'@t'.} t{\l.~ 
205 3 max 143.718 9 .. 126 9 NC NC NC NC 

t206~ ,,._,, It';/;} 'i-filrt ~Ifirf.J.!it~2~talififfilfI~ ¾101 :%Ii8f;;tt:fdtf,'.Iif?-~ {i:tt' ;!}J{N'(if\;, <d ''t~;Nb}:/;; :,, u ,;;=iiN@?fH lk''j, /JN&}i~i' fitb 
207 4 max 143.718 9 .126 9 NC NC NC NC 

120'8@ rrnn 1W'.f:§!JPJ\#2l4:Z:3@l:tt!t~1 ;t;.1;t [¾;;\:;j)J;t;;1£0ijl2'.fi'":/:~ti ~1fi :~¥NGt?!1 ff( •~for.:J'e]jtJ;i';; if )t'NCi"Jt f,f;i ")'':N0'.'i/:i} 50 
209 5 max 143.718 9 .126 9 NC NC NC NC 

@tot tJJWSfs/::-}f~tl Mi!#: Hiin iltffal0t'.:f42fklis{t"trttf ?,1:% m'.'-fl:;,\@00t£\/!f1?; tt1? •i.HfN'b't, : :'.c: rJ:;/riJci? <> >'.NGi<t :.!f;f +>Nb!l\ 'He 
211 M22 1 max 143.718 9 .126 9 NC NC NC NC 
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Calculation #145579.:B-CA-023 Rev 1 
DBVS OGTS Bypass 
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Member Sec Tornuenb-ftl le Torsion Shearfksil le v-v War... le z-z War... le z-Ton W ... le z-Bot W... le 
212 • · min:,:· ···• · -2.47'3 '· .. · f · : '::...002'·: ,.· . 1 · NC... . NC :, NC:·.. • • NEf< i •:: 

. 213 2 max 143.718 9 .126 9 NC NC NC NC 
214 ·' ·· - · miri > -'-·-2A73·•·:_:•x, •1; ,-,_- '-JJi02=-··.··• 1 ·-Ne-·· -·• NC: · <NC' rNc::')··.,,, 
215 3 max 143;718 9 .126 9 NC NC NC NC 

rz1a· >·>-..':,·· .. ,,, ·;;::-rniii'·-<-·:,,,•-·-2~47a'>'--':i': :;f'•'.-::>.-.•·;;;002:· ----· --1-=··-Nc. <'Ne : ··•,- ·•::t-Jci· /Ne:::C·h ••--
211 · 4 max 143.718 9 .126 9 NC NC NC NC 

1218·· •;ff>>,> '.; \i,i ·) ::.'ii mfri <;;Ji(: ~2}4:t3){i)i:~;,i /ii> 'E rti:".:\002'/A;:'/. 'A' , •'.,Ne'F-: ,",;, \'-NC/;; C, ,,i > Nee· ;J:::/; ifiN<t'M'J t\fi 
219 5 max 143.718 9 .126 9 NC NC NC NC 

·•22d , ... , ·,,•:·:5?<>'·.: ;;·-'::'~ inin L'.f):;;;',::.•:.2;4't::f'J:/ :'/' tf\ / <X~;oo:t: ·\'..' /f: · /NC'':C- • ·.• <: NC""-: ·• ' : · : No:': f_:}.'· \/N<:!'c•/: 2} 

221 M23 1 max 143.718 9 .126 9 NC NC NC NC 
:222. ,:t\(t>Pii /\L mfri 'i;J;/'{iU::.2:473':!fl(i/· ;f,~: :fr;, ;r<oo\ti:Y;/.' ':l ;·,•NQJ/i > 0::iNC'>: \/i. i<N(f/:' ,:.;,; ii{f\i@/;iJt< 
223 2 max 143.718 9 .126 9 NC NC NC NC 

:224i i".':J;) ,',S; )t:l min ?W'<'H~2°4'73fi:XL·' 'Vii> ;;:;;y;;~:002/U:< Y:W >;,NdV/ . :. ·:tNC' -? '/{ /'NEf\j •jJ j)iN©IVi!: %/ 
225 . 3 max 143.718 9 ., .. ;t26 . . 9 . NG NC .• · NC NC 
:22€ii .,._,.,,,:,::'>''3 1L::'i} min ,,t=ut;:;:'H473>Ht:t\ i,:i-/ 1/ttt?;{do't/'fft,·• f1< :ii•Nc::\:' /?;+Ne,< .:;: i/'._'NC/,;: :ap;: "{!:NB'@' '.i!H 
227 4 max 143.718 9 .126 9 NC NC NC NC · ,,- ::>·:: 

li1B c:"i' • '/,r<lfi,;:,§, min rf'.,,\iL:~2ltfi:tt·;,:1t t;-t:' ;nt:fi!@J02Yi/fi;~ i;.-t; iiiNc:Yi i::.t /~XNC Ji/: /:/NC"i!'IU/• t,:N'c.}fl ,.,,f 
229 5 max 143.718 9 .126 9 NC NC NC NC 

;230; .. , .. ; :;:;;,.,, ... ;ti:, mrn M\f't,i7!:~:t:4"tat?\i?:,,; t1/ :,tt;fift:002,ttr')n Ji/ ',?:fflct? ,c,,' fiNC• ) ;: If,Nc;:,;: tf:J i~:\&c1W ;~\D 
231 M24 1 max 143.718 9 .126 9 NC NC NC NC 
:2at: t :,:5 '•Xf \;if tf/!i! 'Min }:~7iC:Fii2i47:3'\;Hkt::/. /Ji ;-j)f{R(~f002fi:jf. /ii\ :,,fNcKii;:; · , }\/Ne: ;: '.:'C/;i 'i;•!iNCi:f +> • ':'!NG)\; ff/ 
233 2 max 143.718 9 .126 9 NC NC NC NC 

i234'i ':n&k:.,<;::~ <;}:tt rft"trii 1.%\;::;;;:;112:473WH!<r, Jt i?Xh:{1!00:!t:jJ!J, \f'' \1iiN'ell "<Vi:, <tiNe'.,V ,n, ,::l'H\IC;':·? HE '·<N&'!I- i"" 
235 3 max 143.718 9 .126 9 NC NC NC NC 

@'16' ):i{};J;:L'-''' ::<>< min l)Dllit;idt!'t:l2'.'47:,t{!'/;';I<fr) :;!;{,{: ;i?i!BJ;tooitti?i i:':f;, :i'.'iNet/ ii,/ f;iiNC\f ;. ,{ i.t\NG}; ::;j';, ?ii\N@X/' f,•: 
237 4 max 143.718 9 .126 9 NC NC NC NC 

:;2:atf .. ,;,,-•;,,;; • "''.' :'\Hit ITlih }ii'/::'.,t/:@:)i:!t,3,)t'1j;o; Hh: ti:i'.t!s;;ooz.f;.;tYI I-W ;1:1;:r;fe:i!U x: /C'.'ili'JC A <-:- <i~'.Nc>, ::'') ,tNb?f '.ti" 
239 5 max 143.718 9 .126 9 NC NC NC NC 

fZ.40' ··.'.'::.,.'.'.:;'.:\\.;\•,~,· t;;,}'; i:rffn (C'?{WG'ii2i4'i3~3?i:l): t1\' ;f}::;):,~i002•lt:N;.,:. rd\? '.'U'Ntf;;t ::< ttiNe·.a:f }": /(\N:C\U: {;/J '-=?:Nffi{;'.:'1- ;f; 

241 M25 1 max 143.718 9 .126 9 NC NC NC NC 
-,24::t \'t/r:;',;;:/i!: t:f;;;t mlh :}:!\~::{ft:2)ii?ttti,H;.\iit, :t1f Y/f?ftfo2 ??ti 1.'1t fri'1NC:f:I 'YJ '.'<iNc:'.t \H \\Ne\? t;;,/; : lii:NC/i ;;,; 
243 2 max 143.718 9 .126 9 NC NC NC NC 

f244t V\¥:.i%;:;,,; ;///[' mitt "'"'if:}t'ii2l47@}\i.t::;\Y ?:i/ /j(,j;),t002iF:i:iHC·i-:w,, fiNCi:F'! t•t ",11f'NBi'< N/ j:',j'[::f\Jei\'. 1

"'':": >'tiiX•,flE{ 
245 3 max 143.718 9 .126 9 NC NC NC NC 

''246'! '::x+<\:::;:zc:;; :f';,'0 Wi\11 Jiks-7!f1}\i1'2~47~3";iSb)/'.i\ :\Jt t:i}iiift4'1©'0tt:trl''!}'/ t,W !fi~Ncf:-ti -i?-: 'itN@\:i ,r;-;;,: it+i-O@+L '.i•U i?01'\J@fJJl.:t~: 
247 4 max 143.718 9 .126 9 NC NC NC NC 

/248: 'i:!t-~:"r'i'r, ;,, ;:;<'>: i"i'ijfu :;;w;:,A\)i::t2[473:LY0.Kf:J;; ',itl' ,r;;;;;f'l:1i'ili'62'iEl%);;{ i.~{# i.'.;[!JNbi'};j: \:( WiNB\'';; :{ii/ ih1-lNC.::\://?:': ).faf\l©'ii!f t,:r; 
249 5 max 143.718 9 .126 9 NC NC NC NC 

@5o] ,,. ,,-,,:;;,: lt:@,1 ffiill i';[/};:+'.Jt;!!#t2~isiff;!}JJJiii: 1£H tfHti1£'4Ioo2¥i:f)fijfo] [t!:111 iffit~/@It{r 11/ ltiNCit{tf. /(It :tsz1N0:tt1, }lit'.'i: :iy)&'€%t'i6 \Jfa~\ 
251 M26 1 . max 143.718 9 .126 9 NC NC .NC NC 

I252'. ,if{fft,¥DJi:1u:1 rtti.'1 mitt c\:i,{;(t:i',Jf~2lA<'ia;.,rn@i11ki ;l1t '.'/t;:ti!tJ~ooit'11Wl!tt r:~t? itg~filctJ::lt>: Hf&eU!f ,;f\!'i t~l,:&:@t;;~ t@i~!M\l'G:f,{f. ',:/::i 
253 2 max 143.718 9 .126 9 NC NC NC NC 

!'25.4I .... :,; .. ,,., mfn ~'i,t[fi,[[IJIJ2~47:a)fil'.'foit:t~t) 01\! ,}~;ff;ff§F.ftr.02g;}iJff1: ll{ff{ Jtiifi'i@'}'.{ :'(;'if ;lttN@t?i 't'Si ~:l~NttI:M I;~;,{{1{,ffl'@;@; ''t:i,'.i 
255 3 max 143.718 9 .126 9 NC NC NC NC 

J25(t1 rrc,,I,ff,fa?ii ~:;ii@ 'min 1ft:£t%;!t)r2t4ti1&r£.fl}@ r1li m:mt}Jil'002:ni~;Jtl'! trt{ ;,/rn8J@tt-:;1 Jr; :\~IN0t) '.i}tt ·11vr:&0.?t.e0 tE;,;' Wf~BJ'!!ti 1,~~1 
257 4 max 143.718 9 .126 . 9 NC NC NC NC 

f@58I 'c;'i{i"\ct, ;:., Willi ~(i\/t'l{Gii2Jilz:~wt'!1}~icfl 'ilW? tpi{/tiE'f~'f@@2tif1tfZkf ;;a~t ,rn~Nttt:i [{/i ;j'}f!N@ic/1' %ti¥ ~0mBfjl';i; zfk!!: :!Iiii$l~fi;i;~ t1[s 
259 5 max 143.718 9 .126 9 NC NC NC NC 

1-26'tit IZ:iF,!. ttt{;ll 'min itt:iJJ:'gt(i;211t:t@i0:;;/~Ji\ft :::ff'!! fftifi.!Iiirilirl'~~ff\8%tt:,t t/:fl 1!\f}N~-itf~ %':? tri:fr(Jt;,,:.t:r ,t:,:; s:JilSi'@t.fi') lfit~ iiiflN"@;;g, ?rtrn 
261 M27 1 max 143.718 9 .126 9 NC NC NC NC 

r2s2, t;?1t}i't½&-;J;111t ifrti, :m,r.i 1u:::?Jl!f1izf4iaj1@JJ1::\t} ;11'/ J:J:;t:\!t~\lr0021-m11ri@ tf0.' :rf's&e~~illi0t< :iS¥N'eI::fr :/@,t IJ#i':i&tt r~Yil: :;::Af.iN'@?Jj~ ,-,.,rn 
263 2 max 143.718 9 .126 9 NC NC NC NC 

@ilif F?iffJ(iifJflftl"~ if~l7E Wiiri !};;t~lt1E::t:1z~zstt~2-1fMi Ji(:; ''.1tf%fffJ'£d{j)2trnt;Ii1 ,t1H ijlfi/fflI!;IiEi it:J i!HHf.!Gi:tit~ ih1)f ~'K4:f~'@ff¥, :[f1J/ i~Jffi@1I'.f~PJ1f, 
265 3 max 143.718 9 .126 9 NC NC NC NC 

f,266i ,.-., :;::;:, m-·,::;•;J, :mrn :t,w,i;f;:{l,-J2;1il:.7'3:M~;t~Jl/;'}? :tt:;- :;)'f#'ti~ff102'ii,'.W{&: ;[f!!i lfil:,:N€f\~t ,,;;:;,'.'. [~l,~;NOt> ;~,¥~ {\~N@i~:;: :g~-f~ 0:04N&J~r~ fi':6~ 
267 4 max 143.718 9 .126 9 NC NC NC NC 

JQ68; ?':,\:?.1{,\fifaf.t'(b i~li;:N min fi:!lfii'fttif2}4z3,iTI~t~}?J: :..sr, Q':~Jt/J-&'¾'fdo2t:;;;,';'(~!' r,m;; '.Jt~N@W!i tr;; ItirNG?'i-" ?iii {~lNB'.'&fi Jf,1l :iJli'{Je~ff JF; 
269 !'1 max 143.718 9 .126 9 NC NC NC NC 

t1f.to?wn · ·, ·'·' ,,.,, '"'''' ~:lfiti\HitJ.2~4y;3U'itiJIKiJff ih.'.i ;,{;fBtt~0'02~i%i;/' JI{ lf,;_,;;6Jt;jf'ki X"./ ~W&tfff '?itt 'lfl~Nett' ?ii} i 'fNt!}iit: :tJJ;, 
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Member Se.c. Tornuenb-ftl le Torsion Shearlksil le v~v War... le z-z War... le z-Too W ... le z-Bot W... le 
271 M28 1 max 143.718 9 .126 9 NC NC NC NC 
·212 : . -·. · mfn .•: i.;.,;_ 12:413•::- ·i<::. ·::r ::-:•./>:.JJ02>' · .. ·· rr -··,Ne:·. · · Ne: Ne:· ,,. /\Nev 
273 2 max 143.718 9 .126 9 NC NC NC NC 
'274· .:-•··· ···<min :.;.:-·: . .::2{473:.;;;_:;f,:f· >:~:dd2·•.:'.:.)1\':;';.N&;, .... •.:.NC: ••·NC' • '::NO:': 
275 3 max 143.718 9 .126 9 NC NC NC NC 

· 276' :/+,,. /·: •: · :•· T mln :c:;<'f,:/",'"::2j473::/"ii)/ ;l' :;,,;;:;;,,ir,ooin:>=,; l'f:: ;)'£NC?,':,·.' .. · NC'" •·:·NG.""'')·\ iitN~f-. ,'..,t 
277 4 max 143.718 9 .126 9 NC NC NC NC 

'278 ::·•_:'.: ./:'(,k·) mtn :•:-:#/>:::\2f~7.3,'.}c':::']/; ;{j";:: '{<T>/002:-•i\.i{ >if'. \:':?Ner> (i;'. ··NC' :,;· i'Nc:Y .,:\)'?;"Ne?,'?('; 
279 5 max 143.718 9 .126 9 NC NC NC NC 
280, •. :•. :: · ;i.i'. ;>:,:.:: min ::2/;;.;:,Ji:,l'73\:t::: /;' f-1::' ~; /.C.\?Od!.r--:, Fit !,:f: !:+Ntf;.' f:/, , ·. NC· .· , · " NC< > /'.'NGf ':.: ';':" 
281 M29 1 max 143.718 9 .126 9 NC NC NC NC 
:2a2 ii/''!ii?Y'?."' 1t'.x rrtrn i)F:\:J1v~z!'<tta\!H/i/:?./ tiJ rrrt::'''iioo:t·'ttt:1: :;cJt:: 1)::VNe'l} ?fr /?Ne -.· , ;,: '>r~Je::-6 }?;, l&&0t{ ;:,,t 
283 2 max 143.718 9 .126 . 9 NC NC NC NC 

?284r :{;;;t;C/ii./!~; Ti!>: ffii'n :.;/!.Hn'P~2]a'i{j{}fi\";\{: +r: f,i;;:i):'2id02-' ;[:;{'/ \-1( :::}j{J'e'W, :{::· \{tilt> //Ne\\ c-z;; ?f:.JJ'Ci{'. \.ii\ 
285 3 max 143.718 9 .126 9 NC NC NC NC 
286'-•'+:::-,,_:;;:f;: '/It rnih .f'./J!'/¼2i'$i3f{:?< 0 +· }i\.•X)i'.002'"?/X?1t 1;·\tNe\t?,i 0,')NC':! t< /,Ne' ;C i\/NG~if:U o::;; 
287 4 max 143.718 9 · .126 9 NC NC NC NC 

'288i Ji'?)?tf·t•:., /,/\; mii:l /'.i1f.1~t;;':~2r4'7311hf0'/:::i ,fi,1 :(i'{;;;'/t~jjjjz';;\";:i;. §jh f;fJN{:j\iU /L,~ <2Nb::\; 1·>'t ;;!,{Nbi{U !\!/ :+:N'~tfr (it"' 
,289 5 max 143.718 9 .126 9 NC NC NC NC 
i19b •'/ · , \ i:'.' ,:,c;;-. mln ??i"frS~::t2J473)tf<•;c?;i ?f'. :frf/!1//do:t:•Y;'// IF t?i:Ntf :< )).:. t;':l\ic •. :, :,, \ ,Ne\ f;r:, ::\f(JG}(l /.'.;, 
291 M30 1 max 143.718 9 .126 9 NC NC NC NC 

,igt~;_ t:<i".\:t:,w; ?:.u min t::tr\%u!2-i47'i:\ti)c'i% ::~f; "''-'lt~t1Tt002t;,<:,,, <M~ ifi,J'.&®'tL: 1 >'. iifJiJcr:: •.. : , ·.· , 'Nc•/,1• ,t, :,;,;&·ent i\::: 
293 2 max 143.718 9 .126 9 NC NC NC NC 

F294t <::'U.:i ·••,f • ' 'tW min i't+H:/i/i2;ca73;?f::/%T (;f/ ;:;:-':°)\!/ 002'. W: .or; +-nt i:)fiN(;f:}j; ·:> r'~NC/( • > :•'NCH' '" },iN{ff l/;;fr 
295 3 max 143.718 9 .126 9 NC NC NC NC 

;;2/:fEf ?'\/:. ::;?'L> {;!\'. min ;\~BW/f:f\:2@:73'i!l;;)ff?\; t:t{ \'i.'.\;if{:002V-1:.})8 ;Afi fr]i/ifilct-::t f·t, ?/NC? \'' )'Ne:.,•; \.' / :c'{JNG\'i/ t\ 
297 4 max 143.718 9 .126 9 NC NC NC NC 
@nr >;:•;.,::;:; :_:,, ,: r::t: Ri,n >Z?//§2!4''-t~i'.i'.f:%,t \f'. ; '/;\U~ioo"tY/ fo '-j:'; ::c1iN0:J:: '' ?;\NC'": ... / . ·','Ne> .. ·, ' \:0Ne/U :: 
299 5 max 143.718 9 .126 9 NC NC NC NC 
i3dd' ,>,;';f; \, /' ;i'!)§ iriin Y\f,\{¥;;j;ff'Aiv:frf.':;~(ti/ Hf i'.i?i:}:Jtfo2>::ti;-C '@iNG: /ji(: ,cc'.t[\JC' •. _ •. L:t:Nc< 1•··.:.• :@NG/:// 
301 M31 1 max 143.718 9 .126 9 NC NC NC NC 
• 302'. )i:<':,/'/°if: h 8n'c/ mi'n >•?tfr',:;;;;2?ft/f,3t;;:,;;:;:;:,;: 'Lt: :s:9;:n:;f 002\?/. ?. Mg ii!'NiNCi:'?/ i/a{ :v~Krc>•: > , ;' 'NC "' , ;,; ?XNC ::;: i i 

303 ::> max 143.718 9 .126 9 NC NC NC NC 
:304\ ''/!,°;';Ci~,<.. ,,, , •. ,; rri'iri :);.','[tj;:;\,g2-J}fj.3f'!i('<:t \f; i/(';f/t;fooz<?U.m lt\ :iitN€fY'l r> ;:;:;)NCi/ , // '.'; '.iNC:'> I >} !::\Krctt tH 
305 3 max 143.718 9 .126 9 NC NC NC NC 

tio6' ;c,:,>r:"'-',''.>t> !It, rrl1n ;y}ef{i'.:@tt2t?f73'if.Jfc:,";J :t:i'H ;;;;\~'l\1~t002<t:1:2,, ft/ HtN©si::J ·< ?'.'iNCfC Ci/ ()N'e\' 1 :' 1: N€f6' ; > 
307- 4 max 143.718 9 .126 9 NC NC NC NC 

H3fil8{ ''"'2 ,, ''"'•· ' ;_,,_}; min ::!tilt};}i;lizi4:i@rn~Ijhf )!1{1 t;;\l;'[@:i;i;JJo:;Kfhtii:JI: Hl1J Mf!Nei.{>]f; ':;X; ..• c,,, F/ ::·:Ne:' :I: .;:: :i)~Nctint::r:s 
309 5 max 143.718 9 .126 9 NC NC NC NC 

;aWoJ'' ,,, '·""'' ,. ,,,er ffi1ri 1\:,J:t,J';JJ;~;~2:'zift1i31i;'i;'!::rn;r; '{J;, !;~fifi'0Jf:tf0:02/tiiS,{fi !/'ft\ 0Y.ifft~'r.f, ::s;;_ }fif\J'G:'i\ /fr, :I;Ntr;,. ;,v,: te:iw·et1J, Ii'., 
311 M32 1 max 143,718 9 .126 9 NC NC NC NC 

''3il1-2'.c '!)/f;';;i:}\;'.i)':;'{j, tYi? rhin [;(j:f;/;;Jj;fjf.izr47:e~fkt,'?:1Y !1J't i?11blif.fJI002:\11W:i}i:1 );i'f[l fi'ff'.ic1\I:: St' ift,~'ac:ii :;t: .';/j\j'c;:::i '.c}j \@fc(? p::>, 
313 2 max 143.718 9 .. 126 9 NC NC NC NC 

i'.3!f4I J}{Afi.T?itrrr ,x,:;;. mlA lfiltlt*J!'imW2!~,za*t~H\;tt tr1:1 o:::f,i.\fllt;\lljttttifYIJ :;1111 r?~i&Gitti c~-r 0,:'ifir!ier: I<< '''.\Ncic: r?'/? ,•;;,;f.J-ct&:;1tr 
315 3 max 143.718 9 .126 9 NC NC NC NC 

;.31;5; .,,, ,,, · ' ' ,, ' I'' · '.;" ffiti:l '.&iiJfl"'1fi¥2~~%3s'if~:t1\\1 Jib rnintJ:!{',;/(fi(@tf/j, :Jrn !tIH{.Je}t ;/')f: :i/JNb':/t :x, i:':fNtt\:: kct :t'lNctU,\it, 
317 4 max 143.718 9 .126 9 NC NC NC NC 

t:3:ilffi · ,. ·w a.:'tf, nfln W':J,"f'i''k{i'.i2.14°¥-3lf£ji,:}Ia\ ittJ :i'/111iH1~1002·fttBt :ih'Hl :%itfN'0)rn; s~H~ t·;M~Jbk:,@ti +::tK111°i'> ;;;:;. )t:Nei1I; l'Yti 
319 5 max 143.718 9 .126 9 NC NC NC NC 

'320'[ i/1if)t'i:?f:t<0t:fi: lii'i@Wi m'in *,gl{~!W@2t}!?t,3tff~rn}iff ~;fit iJ1:if:l!:!t{~'{QQ2fifffil'Ifr ,ffj'tj 4~twar:;;; tt':c '[i;;iNB'~,}~ ;!"+.".. G)'.J'.J'et/ X< {}N'0UH i\c) 

321 M33 1 max 48.749 1 .043 1 NC NC NC NC 
r:s22i ,£:;.;;;;:1;);{)i)ffi l.~i~i!i 'itifrt i;;f:tstli~-2'1'.3'Zfaags;1?J[!i; \~Vi Y@t[\:JW0876?SP1i 35:i @¥N@i!i;'.!; c',/C l)WNC'ifC: :!I: C'.:C:Ntir: :fi iiffN'filn"X:: }l/~ 
323 2 max 48.749 1 .043 1 NC . NC NC NC 

/:32;4\i ~ifi\'.I! ,ffiiH li'Jt1~t~fa?lma§;fff\\ttu1~:; fa;]fl:!i:il&f61itf,,J i'f/30 i?JtfiJGftfir i';ott: ;;f~Nb':?'i •::;;;:,; ';{?Nttc::;' Jj ih'!i~Jc;;;,\\lit: 
325 3 max 48.749 1 .043 1 NC NC NC NC 

tsztM '""_,,,, x'''"'"" ~i?1!ft ffiin i/rll~ttfit.I@iztfas§}rrtfit111~ !:f;;i\l~liW&'i6'fW•st::1 fs:t 1lr1iN~1:Ji /fl ili~NGf{t t:/1/ J\:N(t;·'> · 1 >.: t:MfHt~'.{~ J\f'. 
327 4 max 48.749 1 .043 1 NC NC NC NC 

{alta'f '!Jltr;frti"ot:t?- :{:Jr ffiiri ;t;-;;J;:•~ti2:ts,til~@g\\'./.':f, Yss tn1ttti1ta26Jt:f::t:i T§:I i:lN'Nef,,: >-j ii,~JNG:'.'i \i: ., ·f KJ'c/> :: ii fi{N'@i!'f:' :x:,; 
329 5 max 48.749 1 .043 1 NC NC NC NC 
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Member Sec Tor• ueflb-ftl le Torsion Shearrksil le v-v War... le z-z War.. le z-Ton W ... le z-Bot W... le 
330 min . -2137:839. 5 ':':'·'-<-1:876. · . ·:5;. <Nd':: -:., , .. ,Ne··' NC/?·.,, f:' NC< 3:: 
331 M34 1 max 51.442 1 .045 · 1 NC · NC NC NC 
332 · ··· ·· · ·. min: -2221i965·''J/ '·5 :<·· . -tJ:15·,/·,r·: · 5:, :·.\Net,? .: .. ,.··'>NC:·,: , , :,:Ne·::/: ',f/,.::C\NCC, ,> 

1 333 2 max 51.442 1 .045 1 NC NC NC NC 
334 · .. · min /:';':':.:.222t:96'5Y/:·, :-se: "-'·-t1§st:/ ·•· ,c5;:,,,;,sNct-/ ):.'<.Ne<:>,'.: :::•Nc:\/'.\/f t:"'retr. "'< 
335 3 max 51.442 1 .045 1 NC NC NC NC 
336' ' ;,;'.,< ': riffn ',·f\~"..::t~eif1965Ji:Ni~i; 45~ !;\::{f;j)ilif.!9'5'1?';;}:i ;:5{{ ;f)tN©fi,: \ii' }::~Ntt(: I'','; ;i<Nefi/;' ff{( ieUNc~;~; )/' 
337 4 max 51.442 1 .045 1 NC NC NC NC 
338 ' :·' ,, f.'; min• :V/~222ffg551'?:W i'Jk ;ii,".(":f~'t'~g'5f:;'p'! rs\ fi/NC.i:\f ?Ff :'{.':f\!6.'/ ?if. ·'. iN€VW :i:V,]':ZNe'i1I/ if''.\ 
339 5 max 51.442 1 .045 1 Nr. · NC NC NC 

}340. ::.x :',, "/:;i.: : :,/ min ~('((;:.222:1,955fa;Ji:;:\; /5t [2/,\i'::::.1f95i\'if;f/ f15{ './}N1iiDi :l,f;. ii?Ne\:J /;;/ r'tJNC:;i);i :;;:;:; ltN'tt;:,: i:W 
341 M35 1 max 44:375 1 .039 1 Nr.. NC NC NC 

i,34,Q i{:i. '.\ ,; mini > C~19'7'1:374N///5:: i:L<tJ:;1'fta1tiiDWi\{5} ;Y}NBtft ;)\;ttf'N0)\f.; we \,H>;je":f/ 'i:;'iii;;}'.f\J'@f\();,~\ 
343 2 max 44.375 1 .039 1 NC NC NC NC 
'344: i , . " ·• ·' :' • : .. ,' • min ::·t,s:.19iz.tl'314/:?'i:'!~? ;5; \1.;:j};;(tf.735T)/:{ !{5;, \i2Nefit:': J'.;'."'; ?t~N:etif 2::, Lt:NC)llf: F:/} i'.tN'.edi§' ih 
345 3 max 44.375 1 .039 1 NC NC NC NC 
3.46 /' ', :· i min :,;:::;::::f977?a'i:W.li't:/;:; ts:'. ;}Dtr.t1ti25:f/:ff/( /5/, /f;'.NGfiif;' ?='::; ff[)iNeWt 0is'.0. /11\NClfr; '.'{:;;:, '/,tiNc'i;c;,! ";f".'! 
347 4 max 44.375 1 .039 1 NC NC NC NC 
,34s ·: , < ,, .. ~ : :: > fnin :::v,''.'Jf!i¥.:t13i4!Sfi;K tsr tft;;itfi1:fit:35/f:::em, tst t;:;;::~r:.;,,;; 1 :;> :'i:'ii:Ndtt} j\t 'iiiNe&ii.W-' ,;H:;;, tt;,:N'&'tii' \1v 
349 5 max 44.375 1 .039 1 NC : ' NC NC NC 

;(J50'. /Y '.':: ,,: ' > · ifi min :'.,})''J:d9:'i17{374lt(f@,ir (/5( }8iW/~l?l35$i!i:+: 1(5:i /:,Hi.f@i;{,;:IJi@ f..fr;'tj{jeti:{ ;i@J \i\Ne'{)]f Cs(;!.)\' 'tf:Ndt'Vi :i(:t't 
351 M36 1 max 23.427 1 .021 1 NC NC NC NC 

'c35!t >: '' ··'•·• •· =c ::,: :: ; , ':2. hlih i,,;:::;iJ;4,24,fo'47i'it1'Kif, ::ls':: i%/:;;r'1~::iiJ09r;MLU @; •fr\rQe;1'tJ ,:;;;\ W?rsie/:f:!/ ti}" ?iiifflGJ? :ft WltNBl!/t :;::,n 
353 . 2 max 23.427 1 .021 1 NC NC . NC NC 
3s'4' + t . ,, ... ,, > < , ''}: mili /;;: :,t::121if1E4zt:¼:\t1'\/ g5t, i"!t(:Yr:::1\!091:t?f.£:m :y5,1 t?rl'.\ie:;J, ;;r,: I?f &0:rf \Fit f1i1Ntf.i;f H);r J}tN'e\'J'Ji; 0?;; 
355 3 max 23.427 1 .021 1 NC NC NC NC 
356' /::'.: . )''/; : ;:,>t rriln i(, ':£\12~11"4i7Y~J;it 115:1 i:fi::Ui1)Jb9?\C::C:::fo ttsr:; b:Nbit& 1.U?: :,:;//fj'©S.t:S: +u }{i'.r-;Jets\ .(,6:f. '.t{t~.re:Itt ,;,];.: 
357 4 max 23.427 1 .021 1 NC NC NC NC 

"358 : > .:. r,,; •. :;,;;i hlin >'P/:t~f21:1:;t;fi4:iiii:t'Rtm tst 2:iIH::t.:::tfi;tJg!!\'.U'i/: Wst }if/Ne?::;: !i:i) 1@N'@i'.fi' ;\if rttwc=@, .%tf i.'t'Ntflfr• ;:r,s, 
359 5 max 23.427 1 .021 1 NC NC NC NC 

,360 J" . , : : , .. ·,·· X: inin : "[<ri'1'24ft{)iift;7':t''i!W~'l tKt U?i+//?;:,~1l69iif'.i;:,H ,;5(( i1:fSNh'fil't tfo '.fj:£NC(C.c1' tW} ',}J'iNOfJ. \: .:, :i\'.:.Neii;\ '-Ji,[ 
361 M37 1 max 9.129 1 .008 1 NC NC NC NC 
'362i ,::c;, .· t ; IL'C,5\ min f,t}}n~s:'f5fil.jj:4'5j:{i1I ii¾'; :{iiA:fi)~:Z:1!5W'j)/;/' /$;; if&\'.!N'~iffi if/Lt i':f;1N®;~1::;; iff};c [1itllN@:i.f;:;; X<( ftNG\1(§ ;']0' 

363 2 max 9.129 1 .008 1 NC . NC NC NC 
,-35,f r:c ,,. ,:: :,;,, 1, ;;:,:,,, rMn >v:,?tia15~1'\1fs:ilt1kn•;j W4s mq1tx1::tzJft5trr~i!!:;, it~ri t:!i\'.N'.®f,t i\ii:' !K?~J'©W!f, J:it t~1:Nb'1i1,: >Jf ;'.t\1r.Q:etc,t ':,%~ 

365 3 max 9.129 1 .008 1 NC NC NC NC 
!366 I:':/' ', ; )'. : ,.:,';, m'iri ttt0/;81'5S1!):f:5f;;,t:t}M Ji:t.{ !:C~J\\f?;;;;"7ca1sI~li::);t:iti 'Y4t ii!!:J,NE:f),{; ).f~.\ Jil'NB,\t tfJ: ;)}lN(tfaSl5:ii ~!i;aer% it:"" 
367 4 max 9.129 1 .008 1 NC NC NC NC 
l3(fa; ·'• ;j 1 ; ; '·'' ,,, : . :c }}Ji!i~t!~tHfsJf45'iW:Jrii;! '14\i' [},'.;sl'/%'~}:'iit:5}:ff~Xrcf '<{4J tlfti1'N@1M :dH#t JfilNN©ht!i :~:ffi{ 1JitiNtt@ti' IJ.,t[1,:ii}Ni'@i~!1-I 'ititt 
369 5 max 9.129 1 .008 1 NC NC NC · NC 

;37(){ i,? "'1)f:;,;,' J,j;,;;f mirl i';{j{fj%',g§Ji'5J'f~5ii:t~m\\If {~i§ \i;i}'EI.i:i'J!?tiffs;::;;.~ttt ~i:4;,; ;\jlilN(~i~H ti'!i:f t1I~~)!;iff '];[½ '.ttf1Ne'.fir,t] ;?tl t'ifiNG'};i '1.i'l'~t 
371 M41 1 max -4.957 1 -.004 1 NC NC NC NC 

is1-2 '.::i':.'': (le'" ,, " '.\t miri rt~i§tt1093j~ga/fi.fliii ~g}f ::it?;]Jjt\i:Jtti9lfaiEHf~+\ :ifs? i.J11riN@iit\ li!?li :W:i/fil€!%f 'Jiii 1\Jll'f@jfii;f;J :;;:'~it :~1•il/fJ'(DI:tA ti'ft 
373 2 max -4.957 1 -.004 1 NC NC NC NC 

(37:4' ;\/.';:\:.'.>> ' i:;: ?, 'mlii ?fE§}gi[093".'594%]}i}:; :~at[ \~JJ}ttit:ttli:fM'.fi:i;\EJ~ l}tf+ il,f,t&~rnit;;tsti~ iftfiNJ''eiilf{i ~;itt 't:Af!Sl©[:fi?- ft[~ ;;~)W'e1'.flt L$:;; 
375 3 max -4.957 1 -.004 1 NC NC NC NC 

?3i(f lc.t/' ?:>, :: : 15k:'.: Wlirt i\iW!i;Pf093f594-f1:fi.tJf) i118ii ri:Jt}h{li¥1lilii1{\1\?f!i'fii (81') f?lZN€1"1!1' :,;J:tfi t!iiiti}{;t:; Jt;lia :::Ili/Nt2.\'l':i Jr§J, µJt~lfflfttlNt ,r;;::;, 
377 4 max -4.957 1 -.004 1 NC NC NC NC 
(378' ::l'::I> fd{E'c \/?il 'min ?it.ttfl:t:09'3?'59Wif'Jlr,;i ~tlH 1111mts(9i:&i!Js:lf1 fa'il tll!iNG'(i;'I,f_ ;)t~i \:fl&'@li\& 1ffff S,~f(';J~J1 \;;:f-~1: :1.1$1N:&~lli :t~1 
379 5 max -4.957 1 -.004 1 NC NC NC NC 

·ss~r ,;;,,.,_,.':,n,::q( ,:,:;,:;\ mrn ~';fil;s'i:~c1Sff50s:;'.f:i'r;';@)@~:1 ;t/tJJ: ~w1z:l:fr~oa1t1f~,i:,tt;@!flt '.§i/i;&.e:t~d'. 'llii:i1 ftdrif©t:;.r~, ,fstt1£ :~1t:Nei't~~ f!..t,r.;, i:'lBiNE1:f;'.;1 i,;:;;, 
385 3 max 1534.063 5 1.346 5 NC NC NC NC 
f386 'hY:: <;;;;;< ' ??'\ti 'mfr\ MlJn,W53-f5fi5;:;:\fl'.'~;,\}s? l'k'<t1\ ,)l.1,:./tJft!i{)5'ff@iWJ.tt:1'I 1ff1J \r,t1NJ@;~).%i "'*"" ;ik'i,lN&Jt:[ :iJii.'%1' 0t/iN€tiif Wff;; Wfftlfet;;lt :1,n 
387 4 max 1534.063 5 1.346 5 NC NC NC NC 

~aa~r: "'"' ,,·· •. ·. ·· .,, ,,. , ,,,>: mm ~w:&)'.0',''·§'a::;stfsf;ti,:w;;i.';';;t ,trr0 !,p,,+"";nosm~k,,;,,11f, !{{,f,, t,(,';<'Nef'"(1 ,,,4,, ,,,,.,,iifilf!Ji;a':, '':"z:;: ;:rp,f-l'QI~:,,~ uiii ;c;'!~r~'ew"'~ ,,;:;rn 
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Member Sec Tornuenb-ftl le Torsion Stiearfksn le Y:.'J_War... le z-z War... le z-Ton W ... le z-Bot W ... le 
389 5 max 1534.063. 5 1.346 5 NC NC NC NC 
390 :=, ·.=·;·: min. ·''·i =sa.505"'<:-;.._;: \f>-'._;:.: :05f::/C.::·'--.o.1:= :XNcf' ;Net:. . · Ne .: ·::Ne=··::-,;. 
391 M43 1 max 1334.009 5 1.171 5 NC NC NC NC 
·39:t ,:::-: .. •,.,..... ::.·· min:·: ,_,·,;:.55·:53r·:.:.;<??::,f' ::,::,-·:. ·;'o4if'::C:L·'·:,:_:=,.1,:.-::-?=Nc•:•,· ··'·: -:'NC'· ·;: '. ::·.-NC·' .. : :>iNC,:,;: ::':·,. 
393 2 max 1334.009 5 1.171 5 NC NC NC NC 

;394· •'/<<.> ,·.::: 1f · min =,•.:::,f5s:sa1""i'':\\\ "·f ,:;;;:;•, ,,:oi49i?;~g=trf ?tNc"- , ;:, .'·i~NCV '-'· '>Ne.·, ,:; :<Ne:=;:-: •>i 
395 3 max 1334.009 5 1.171 5 NC NC NC NC 

f396= 1
'.\' :,y :/:·-? IL·:: min "'c/;f:f:"55'.53fh'i\'f::fi <t\ }j\:S,·Z049i'f}J:':•:: >t .i:iiN'e:,f: <::: :,?N'bt> i =' li•·NC :,; -:i.\ y;,Net?,, r;:,: 

. 397 4 max 1334.009 5 1.171 5 NC NC NC NC 
',398: . ../.FJ.:'.<c:; :.;• '?' )r min i.'~::,J>,55;5({-fi,\)>7, ;;1:;; :'':~::?/J)49i:~i\t;t ;.-,t;, ,:;"'NC?, <: . i,N@'/ t :: ·:::=t<Je: : · .. :'·)N@kJ .,:;:::s 
399 5 max 1334.009 5 1.171 5 NC NC NC NC 

. '.4(j(jJ':ift'\:I,t/:]'.;'. Y\'? min r~:=nt:"155:531?:/Y:il[;; [,jfj\t lt(f(f£r!.ifo'149Im~I'it;!!c\' \;j'j, [;},Rj€};)\ :(:,, i'iiNeffr. (,:' t,.'NQ,:i\ }[;, DiN'G!iY }};} . 
401 · M44 1 max . 757.587 5 .665 5 NC NC, NC · NC 
)402, (;Y;'.,i:X''~{' ; ; • ': Y: ITllri .' ..'J(B2,;l:&i-::3Mifi'i:\'.xi=i ~'A':i :\\i;:.l\:;'~[(}5{tc)f!;tJr: l/4:/ {ttN:@\J \r,]1 ,f'itN(f!:< ./z :' Y':NC":H i: :,;;,; }:,~ N@'(:' ,i;';i;; 
403 2 max 757.587 5 .665 5 NC NC NC NC 
:'40:,f '::\iiYU/ViV= ;~}\;' fuin 'i''/j:\',lffr7f38M?ff}/;,;J,f~ $fir'.' :t'.fh!.::f:'ifo59';Hfrit :;;;iii: ff?tKicf; )",\ :;~f'NC'!i:C _.,, .• , >HNC'.< ::,-•. =,·)':;c;Ne/~ 1// 
405 3 max 757.587 5 .665 5 NC NC NC NC 

i4'.06t i)'N!Jf~ViiYb{ :{(t!f: niln };G:;~'/C.~67il38ii\!il/fM ff~i EtitX(;;,'fg5g')?c;}t: 24.:': :/8'1\!C'•0:Jl L;/ \JAN'Gli/ <> ,tf N'(f); If:" ?fNest:: f? 
407 4 max · 757.587 5 .665 5 NC NC · NC NC . 
t4dit :::::,;:,: : ,,:::,: >1 :/:? min e:t?\t:aiit~38'11<\/ir:Jt ~llii:ici 1Tf?i:-,Uf0'59/:;i/.;,~ ,;~v LWNCF,f >:i ,-;,?JNC>: ::;, ; ;;d,Nc1:./ re:>: fti\J'C:/ ,i'\ 

. 409 5 · max 757.587 5 .665 5 NC NC NC NC 
I4li'tt ,,\<i<c.?:> {t;;- rn,n ;'Fi:'iiJa1-:aa~ftttn1,.r1 t4t :11;:;::;;r,go59f:f:{, 14:;; ttN01/" r;N t!j~crt ,Y? .,;:;'Ki'cAx :%: ?t:&&tt ,i,?· 
411 M45 1 max 110.806 9 .097 9 NC NC NC NC 
::4ff2t \,)2/[}?{:<:)/ ',',:'.'),. m,R H/::,)/,)352{0/tat@t~~:t f&{ '8'Ytitf;:;{3~1faft://'.:J( nr :xn;Jeff; \;;~i ,}tN@W> '~',t ))'NC:i'.f\ Vi!' tii!N'C't{ ,;o,: 
413 2 max 110.806 9 .097 9 NC NC NC NC 

' }4\t,t l1J):);,:;,';;://•} ;/i't mffi :\'f;;};l;;~362f013M:ffi'j\i '.{6¼ t~W£'1)!4f®Wattff{t:E '{13'.:; ;Jits:N@Y? .;:;;.) ';:i#N@~\\'. n.,,; ii:'ilNG\\ :c:i,. ;'(t:;f.i'et::r !:,){ ' 
415 3 max. 110.806 9 .097 9 NC NC NC NC 

}4:;fff '"'!'.'"''- f?rtr;> ·· mffi /?/:?'tra52Jofttt:'1':ti'!r tfii;c n;!i1b':::t£afi•a=:"f":":1i t.'€t; 0t?N0:fr' t? \?:Nttr,' r , ;;;,rrocr:: r? j;\i\le > H,,c-
417 4 max 110.806 9 .097 9 NC NC NC NC 

i4''.i'a i"'.Xs.'a'·:i:S::'::; n:t: rnrri /:Z)/t/:'.:352Iov.:3;,;!:(:c,";)'j \6/!; \lt?\/4f&Hf}Jt}~~ t6:l :MJN:cn::; /,,;: '!AiN'c:),W; •;:,> \iiJ~d/:'.c /') )'.H::K.Jct> v:: 
419 5 max 110.806 9 .097 9 ·NC NC NC NC 

':iii2o'Ji:r§TU,'·,:W""'?;,, Ht/': rriin ,tAt:~}~362?673\ifiltt'tll :w; Itt!FJ:;(3iti:ftli:JX~: t1:t! XltNC'C} '.;/i.'i i/:'.'!Nd::t' ?? !/rAl\ic,\t .;_,:~- t:M~J'GDV .if;~, 
421 M46 1 max -2.525 1 -.002 1 NC NC NC NC 

;422/ tFtt{/UiY/t }if/; Wiiii 't{:'r}l;a94Js67'RB3HW ;121! i:!)/i,::,JJ;:~t4'B4ff:".?'il~ ;1,2{ :'iJ!rQEf M :YrI¾ riJ'i<.feMtC: Xit /l:J&crk tt'', ?foiri.J@ii/ ;~:;-; 
423 2 max -2,525 1 -.002 1 NC NC NC NC 

:t42if .. ·1,,;,,,,./}{' f.l;,f\f min (i:',/M:@49'4'('557}:{f;;r;? ffi;fi t}1Ittt:Itl~84'.:f.'ff{;§~; Xe'.f 1igjfi.i€fti/ '/Fi ffH\'i{j'(jifi /)ii S)H:IJCfitt:'t!Fj'. .ff:iBJett +t 
· 425 3 max -2,525 1 -.002 1 NC NC · NC : NC 
'iJ'l'.251 r,t,;c,,iJJ):lf:i/ ,;;,::;:: mfn (';c.;'.{;~f.t~it94f567ltl'Ji"G\i: ,}~ti; it}fiifftf~'l~S.al]J{[iW.ft r::ar fl)jfN'@l)il;,i fr!! ftffNe~'.11 if%' (:i{NC'{[tf, \t;i '(f';\[~Je./:)~ ;'ff 
427 '4 max · -2.525 1 <002 1 .. NC · NC · NC . NC 

'Wl::im , ,m .. '"''"' ,, ??!,/ff ·ffilii i¾".V¼1ff49c;jf5a7~1li['i~-Kf t-2tt ~fiftt?IWif48'4lSfti\3!f~Kl i\'2'i{ 'JilThi\:l~¥t;t~ :;21, ;?l1t:f{J@'f:1lf. /tJ/ tf:~N<Yi::t it:i-\ ::;ij&gf\J' ,1t: 
429' 5 max -2:525 · 1 · -.002 1 NC NC NC ··. NC 

£4:afil:i .,.,.,,, :r:c:f:iZ;/f49?.ff561l~1tiW:t~1 ~- -~;JfN&itf1i'@'4;iJ,lttmi i!~ii ;;::JrQenr: Ji'i ffrliN'CZ'Wt \'.,\< ffr;Ijj\j@lf:". t;f\ 2i2N'Clff i{i!;f 
· 431 M49 1 max -15.143 1 -.013 1 NC NC NC NC 
f.4321 ;filt~1:)t;j;:Jg}l '.'h1',' 'mtn N@;?ft1liJ\i41f96ii'.1{fi:iil; :1g:;: iffl20';}1~i2§'41J/ii;.1it; ts~; &lifiNE':i;h r&t tEfiSJ©N/f \f/ :'.fd'N'c':!f}':i; Fili; {~~JjiJ'@liI '.j}'j 
433 2 max -15.143 1 -.013 1 NC NC NC NC 

'i$3i4£ · .,, .,, ""· #di min ttilf:;;;1)1fit24Jglt1£'JffiX':k ;;ja1:t l!f@;-ff;i~lt12g:4t'/i!Jtif: Ja} rf:i.N@i\1\ }t{?! t%iN'©iHVi b'h 5+:t<J()f=/?: Jt.% ?i.itroet:ft ;:'.fa,. 
435 3 max -15.143 1 -.013 1 NC NC NC NC 

1'43°& fii!flfttttirit\: f::~tt :ffiUN 2i.if~'fi:J!i~\7ii:;§ti1f!l,;tt\\' iaa~ J'.81ff4'.-ti.2§"t~rt@il 0.'a'ri il'.f~~'§f: ,Jf.iiti \ifruij.t:£:J ?:'/ )ffN'etU i\X' :ffN& .. J1; :1,:t, 
437 4 max -15.143 1 -.013 1 NC NC NC NC 

:iij:am '" ,,.. ,.,,_ - • • ;,., t/;frnf?s:li'~'.ii~,Xi11{9lfil1~1':fl 1af ii~M~~!l"i29i'lf:W:f$1?/~ i'atf •cffiiN©.Kt Jiifr J;\:t&eti:t 2p;: .:rrKJtfaN rs ''f:i:1N'.cltt ::?=/ 
439 5 max -15.143 1 -.013 1 NC NC NC NC 

:i.~@r ·•'''" ;;,~~;;;- 'hlrn ;;fa~;~;:tf~~74~96.t'itr:~~;t~''Z'8:~ tt&IBfsti2Mt~i~f)~j; W~b ~t¥N@bii ,;,~;~ ',Airsietf'&. :,!;·~·,: .\;~Jj~J€:s'.i~ };,:> ;l ::=~WG;i=:¾, ,'<'.i;l'.; 

441 M50 1 max -15.143 1 -.013 1 NC NC NC NC 
t4Wi1 fu,$,lg',g\(JJii?dfi, ;,r;'.ii 'm'in t;':!i:'.1!!1~t7[4j~1li6ffl?}iili1 ~ifj ;gf'§'i11fift294:,fl[,,i i81i ;~]fil@{fl 'i0fii; ;ifltruttmil iif\ il\1ili~t}:;.::;: J:.: %1' ,IiN'Gmtt ;;:E,<;] 

443 2 max -15.143 . 1 -.013 1 NC NC NC NC 
t~i · <•O ~if~ 'ii'ilrt @tl¥.f;t'..{:1~'iiWf91i11i11,'f¾f1 ¥(gt 's¾ii:ttt41f~"'9~tlifu~ i!~t Hii%m~I£ :mg'i ~t-;tsJGi'Ir:::1 '??~ JtJltf.tef11;;,: ?;;t Hm~E?ft 1rf, 
445 3 max -15.143 1 -;013 1 NC NC NC NC 

!.~ij5;; &it-'§1/Wtf\\:,/; l'XE 'min ldtt?:\f~l'474l96ll%fi!:lt~ ti&J :t:%tiit%112§a'J:t\'¥i/i.t :1:8A ,ti'fits.iG:t{/ Jitt~ stiNe:ic;::f: r,.< 'I£.MN@''.'it j/2 ,;,~(!NE:tk tit 
447 4 max -15.143 1 -.013 1 NC NC NC NC 
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Member Sec 'Tornuenb-ftl le Torsion Shearlksil le v-v War... le z-z War... le z-Too W ... le z-Bot W... le 
448 . min -1474:961·. 8' ,·: -;:.1·:294·: ,_ .. · 8 _. NC, ·• NC' ::···. · -Ne·':· .... · NC"•.-:- -
449 5 max -15.143 1 -.013 1 NC NC NC NC 
.450· min -f474-·;95f· . -8' ··• ·_. ~t294·· · .. 8:.c':;NCt>- · ,NG·' - :-.• .•--Ne·~: · .-. :::'N'e-'> ::r· 
451 M51 1 max 143.718 9 .126 9 NC NC NC NC 
:452• :, min · '"2:473 :· - • -"f • / · •'}fdo?~• '.f' ::=:Net '.'. ·. Ne:-:· '· • ->Ne/ . •-,;-Nee::.,:~~-• 
453 2 max 143.718 9 .126 9 NC NC NC NC 
'4!i~f IF//,;>:>. •>: min .... · · • ·.-L:£4:73: /:D •is \f ::/lFi•/0021.·<<: :ff{:'{, H':,J'@i:::; ;), ·.,.; Nchi· l?i) Xi)rNtflH .:/)'. \·frbHtif/ it4 
455 3 max 143.718 9 .126 9 NC NC NC NC 
4-56 :-,>, · · , • min-··. -·· '~2'.473' ·•-·• '"1 :•--: \:iJio:t'·:•··' 'f'.' '':.•-'NC\':- '.'iT :.'.:•Ne'-;: :i/ ::: NcO:->:•;,rfrNc:~%{:P 
457 4 max 143.718 9 .126 9 NC NC NC NC 

,4513.; ic:' . -· • .. '.> '. k>': min << ,t'.~2i4't:f \6iU:-, 'ifc: :3't/::;cto!:>./ :;g,i /,iL •fi~JisJd/? I <: :iFNEf,/ ;;;_. 5:il:Ntf P: /Ft :'.)JN'e/S\ ;,;v 
459 5 max 143.718 9 .126 9 NC NC NC NC 
'460'. :;; ': , '.: · : ' .. • .· .. min • : · ·' .· ' · 447':f i';' <? ;;;f; /fr::cil/QQ02/{/: ff: :,.>Ne?/ )t, ">-:: N'CD:f'-lt'), ,;j;:f'J'ctt Ji:? 0\N'.Gt~J r'.';;:t 
461 M52 1 max -9.479 1 -.008 1 NC NC NC NC 
:462 - - . . . , · "" min o:, .: , ,_::.248Jt25':t :/; ri4:, i3l<:f;;:::2tt1at::;r;:; '-"4:' :,J:1:Ne/: .- ?1tt iJNef,f. i!l".t tf,8Je:!:it +;:r: b?N:C!i;:iJt ,;:1,: 
463 2 max -9.479 1 -.008 1 NC NC NC NC 

O;lf641 ,,+ '::,':, ;y. :• •.:,, ·. : :·. min ,;;: :; ,_ ;.248~425fiftU >4i 'Mi)\?4'#½:t1'a:+./;;j ~itlt l;):!NC:i:1/':!:: tt; /'.l'}!Nci:d j''i;. tS:&b'tt/ )J} :%%J'©if i:§i, 
465 3 max -9.479 1 -.008 1 NC NC NC NC 
;4€i1tlV,10 t't:i:, \: I :< , min/' \ ,f248'}425ft(::> }4/ ''?tt!ti;:trf•a/tlfi'::'•1' ,;'41 ff~N@(V 12t.i1 i'?i.°N@i/ V,?c 0:tfi'$(@J\' ?/'.} !illf;J'G'Wi~ r,i;;; 
467 4 max -9.479 1 -.008 1 NC NC NC NC 
;,468I i\? •cs \'>., .· :-<' miri /\: f@t1f425;V:;\:- ;,4:;, \/}i{.'.,>'@2il'8'://'.ff tiil{ \,:Jt-J<::;i/!f Ff': \jN€;,i,H tt 0'%0N'c:it JT/;/: {tft!N@~{{ i2Wf 
469 5 max -9.479 1 -.008 1 NC NC NC NC 

·'470 > ·,, ;;'. ', : " .· '·'° foiii )/ : ::24'a,f42l:?•U':? :i;;j.} ?/!k:!'.~~:2:fil/i[;)) Itk tJN@i'H \::,j? l\i)N@W?c ,Wii ?i:'l~J'efn: /?l' }?s::NB/i,lf;' ,~iJ:: 
471 M54 1 max -9.479 1 -.008 1 NC NC NC NC 
I'4t2t V?<t;x '/t "" ·. m iri ,_:: " :::24a?1t25//+:t :;;r: W>t,f,,}2a:a0:::tf:/l :.f.4S:: wr1m:e:1k :,'M :):Z:Ne::;o. '>' ;,;,Meir;; :o<J t'.\i&G:fiff ;::fr 
473 2 max -9.479 1 -.008 1 NC NC NC NC 

:\474" · > f i/:. :,,}: '. J' ·•·-••• inih \/;,, -•Ji48:J2-si:J;:/ if4:'/ -... · ... ,, .• ,'4 <tRh/if/ ;,4:;.:: ;NfN(E;%f:: ·:< 'i\iil'!J®1'<':': ?bi .i~tNC'.:tr :.:;r: f\it§J:Gifi: ;;;;t;o 
475 3 max -9.479 1 -.008 1 NC NC NC NC 

;,4tB'i ,- ->' ,._ • , ••. ;, /t:: m,n : ·· ·.::24a@42stHfo/ ;:a\ ,wti>tJ2ifa:ttiA ,t:4:f; w:f1&0tr: i<:f\ :o>':i'N®tg t~:c-:::e t:fi"-lerNr C'.;!i -;:rn~ieti'1:'.i rtj 
477 4 max -9.479 1 -.008 1 NC NC NC NC 

0'.473i1, .,, ./'/,:,;,<) :'- / min (.> :-i24'8:i:425f'-i:'t: ';';f >Pf)$i.zMFi\i'; }4,.c ffffNcfr•} ??/ ,tfN@t/f'ii!if, f:,M;,ibF;t ;-c:::i >ifNGi:;,;:;l;'i'. 
479 5 max -9.479 1 -.008 1 NC NC NC NC 
Madi:l\'F >i// ' \i / /.' •.· m i'r/ '1,;; C it.248:'A-2'5:t\;ff,:J? t4'': <?~J,}!}i~2Mi!if?i!ti i4; t)!(!({J'GE:j '-LI<' ff JS file;=>( '// :'f)N0/F/i fa:t'J ;e,i!:IQ'QY.ti[ if P 
481 M55 1 max -9.479 1 -.008 1 NC NC NC NC 

/4gz;: //;'\:CY// ,_,•; mlh ;:['>J/;'.2480425\Jc%f•\ i'.'.4{ ,};',j-?¥itiI2:1,8\:,:;;;~;g ]'.if( Rt'f,&'€:ft{ :iff tHriN~?M: ;fif IWN@!'i!f XfJ iih'JNJ'.i};ti,S I2t 
483 2 max -9.479 1 -.008 1 · NC NC NC NC 

,434Cf'', c=, •••... : " .,,.,, min ::ts·>:~2:ifs\'425£\Wt? /4t: §f-'!';;<;;;)f f 1f:);i/lU ;-'.f,) :}m~tfrJ'.( if?;: IXtitG!?.'f ;;,;\; ;::g,:NBfit: /;i,@'tm1'JG¼:;Ji!i '.-'i}t 
485 3 max -9.479 1 -.008 1 NC NC NC NC 

;,435•:,i:::;;:;tcdt::t!ifG:: 'tt fulil ifN:)/~248:4°25'.ifWci&\ liN ~;tll\1t\4°12it&[t•::h;] 'f4fr li,:;i{N'Q'l§4 :;it? ;fr;tN©elli{ :WMt ?z~;&:@;};i'i: 2£i '%li8t©ff~; Jftt 
487 4 max -9.479 1 -.008 1 Nr. NC NC NC . 

1488:t !?t') ;:,:::: > ' ;;;:; min _:;;::c.;:\;':;!2'48242&!:ffr:i}~il Jf4i; !~i{:/?:i/:,zff'a 'f\W;.;:,1: }4';, iJ1ifsl@'\,'.t'.i, if{;;:; ffiifiN'@!fB '.,;;:/! +Mf!NGf,t;: ifij:ft:) f:@&:e)\t~ ttJ:\I 
489 5 max -9.479 1 -.008 1 NC NC NC NC 

\490!: '.;{''ri·'ifX/c.L-/ \?+ min ,5;f;'::f•{::2;it'3'£425:l",itJ, ii~i ;fJti~W.&1}2.liiB{ii\iH:§ I42 t~lN'@tti:( f@lf: ,'(,9JNIDlJ:¥ ;;'ff}} i:::ifN'etfi'iL :Jt{1i r:ilif),~£)•~;,f~ 'ilifi 
491 M56 1 max 107.161 7 .09 7 NC NC NC NC 

;•492) ;'O?(;;f:•):y:>; :•:\\ rnfri '.{j''.Siht~1il6tl4&/£M(iJ! [Jj 1~?if.\'i~titio;'ifff{i,)(;!i ~t.'ffi t;i.;~NCfifti {bt ;f:/IN@)}/1 3.;B? J1MNe%i'§; t~1'J% ;tff]N:©ttfil:; \t;\': 
493 2 max 107.161 7 .09 7 NC NC NC NC 

;494;1x: _.;=c:.': : '.-j ;::,:,;/ rrHn ?i:?>·11vtfr6'6'4f;;rt1L2:, t1ii r;-t;~5i@00~tfaJ1tt fft::~ ii;r~t~tc·ttt '0EZ1f}JJ'~\1i,: };;,J ;;r:fN'&::ttt ,~ttt :t1t1rm·e1.1f1 'r.{s 
495 3 max 107.161 7 .09 7 NC NC NC NC 
!49l,l ;(;;;;;;;x;:.?/:i.(j ?W irHn t§i/,It~i~1/J~6'4;'.fo/'f' /ijf iib J?t}ffJ{O(l'.ii(;{ykj);; fnt; l*JN~AI\- \;i'JP: ~1f~M©!Y} ii1l\f ';\flN~!J)n, Jt/;f!; };;i1{N:@;'!i1'Ji: :iltg 
497 4 max 107.161 7 .09 7 NC NC NC NC 

i498'i :c:',,,,,;/'i'.'.( ,f/ ,r:t 'min :.:fifdi'!}l?,tl66ilt'.};;;Jf;}d f1;,1f ilMfr:(jgf0tt1N'.f;8tf iJ.'j'.1 i(JNGiit ;,",i;c /,;1;,t~.fat~rt i@;'.f ttN©.iI.:il :]t:;{1, ;\¾ifile'#li: &tit!; 
499 5 max 107.161 7 .09 7 NC NC NC NC 

(§00-\ ,\;\'.'?/'/;)(\ > IL i-: mfH /}}j1\\I~:fi?66':1Ji?;Jftt¾~ mfa :/}~'jff;:1ooif,i.t((if}} iffitt ',;ijff&€rEG :f~j!; iij,ifiN:G'l[tic :f/i:t ~tmN:@:~({ ?fi~t '.ft1lf,@f.it(l ii~'; 
501 ~~57 1 max 150.56 7 .126 7 NC NC NC NC 

'i50:2:'. T1;:.:r;:r,,,1t,:•nt.,:;' mfr\ :--;,:;~'.'rf!:ifr:2!,1:§BjJ;f;f:WJ ".Jiff i-=Jrnt.t~m'cjjivH@It~ ~iU ~M&o.liH ,,t't t@fl.xfC:@f Ji;;;i J:fifN'§:Pf :;};f~ I:&1fiJfrffli ;,,:;,,,: 
503 2 max 150.56 7 .126 7 NC NC NC NC 
i5041 ::f,'.XS:t;: ··:;,;; > > n'lin {i\T)Fl}~2t1T€!8/i5'.KH8: !-:J; /~f.Wi:N?tffo2%\sfi:;: ;(tf( i'l'lli1N©1EJ :1~lil Jlfr;J@1tsif \iYJt ;H,~;liiJ~?ff tii ;;t!i!N'ef:% ;frn? 
505 3 max 150.56 7 .126 7 NC NC NC NC 
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Member Sec · TorqueOb-fl) le Torsion Shearlksil fr. v-v War... le z-z War... le z-Ton W .. le z-Bot W.. le 
507 4 max 150.56 7 .126 7 NC NC NC NC . 5oa: ;-::,·· , -:- ,_ min ·-:- · :..2:faa'.',::-::> .· -1- ·<o:· · :::.00:;t·:<"0 "1· ·::fAfc:\ · ',-t, ,._ Ne:;,:·· t',Ncf< ::c,·_;_ 'i'::f..ic'Yrr_:: 
509 5 max 150.56 7 .126 7 NC NC NC NC 

. 51()'; ·: s: · : ; >-: min: ·' · J-2i198'' .. ::,.::,· __ ; ,-,1, <' ,_. . .:.oozLi::. · ~,1 ·' ·Ne · · :,-.. , ,- NC,:·· . . c/:Ne·.::.,: '.?\: :-t.NC:,><;, 
511 M58 1 max -29.376 1 -.026 1 NC . · NC NC · NC 

· !{t~t ;,:;:/.;:><: ., . : ·::,·..:: min .•·,;:: ,: :.:tnta54F'/('(-;; :4i '\'::'·· ·c'.:/156'.'.:,:~>:- :ftf :/ Nft-',s·:, ;)( ,,;/•.Nb"i.'/ "-:''Nb'·,r ~;': ':tr;re:,"t :z,;?· 
513 2 max -29.376 1 -.026 . 1 NC NC NC NC 

-;5'.1@1 ::u,:r>1··•<,.;: · /', friin :/'.•· :r:.:.11c1~·s54r;)::th :'}t t,f/f;;;t1°56:'H':t<! 114::: :<,:,NG'#i'. >si /<.Neil\ ,:. NC/\ <t frt~rc;}i5 :r:1r 
515 3 max -29.376 1 -.026 1 NC NC NC NC 

rs1a::i•;;,f';,: ·t,f . :;;;::>, mrn · · .· :::_:.:1:11:eMt\l.t> 1!,t r:::::ctr1satt;t;\_,:• ·IAt ·+rf:Jb,':.t 1;c,) ::'. . Net>: -:;-- '.iii:N·e,k~ ?it, iIMN'c<> "'~? 
517 4 max -29.376 1 -.026 1 NC NC NC NC 

\548? if/, \:'A')' : ' ;;ti\; min : :<t,::t';j,i.7,\554?%We ?c}f ;H;;i.tV:'.lH'56iff'!!IJ'l }'4\ {\'.iN@W!it /if': "i?Nf5{'\ n, '!;f N~\%' tft }ti'NG'.iiJ: li:='J:1 
519 5 max -29.376 1 -.026 1 NC NC NC NC 

i'520il0\'lt·;/_,;_;;;:- '-i > /, min 'li'..i7,:f11'.B54i)iiii; i4!; :1!:iiti(i:ii\f-f56J1@t;, ;i~fJ /(\1j8flt:h 1,::,;, :'.;/f1.i'Ci:.;( /"'. iiii:!N'.ctti {+\ \?Kfc:tii'; 'iU/ · 
521 M59 1 max -3.065 . 1 -.003 1 NC NC NC NC . 

i522f )J;;;·;i :.?>::.:: /:st min ; i/ :.':;74z}305}:'\'.i'./ t-2;: \tc,;,.,:;;;{65l'!'Hi•:/ i¥2'i J1{sf;JtfHdL:i \~' NG:!"M :f•;• }iHfN'tf:f' P< :,J:NeJJ: t< 
523 2 max -3.065 1 ~.003 1 NC NC NC NC 

¥52$/1};;;',\tc'i?f'!/,) n>:-· min ';·l/)if,i;;;'f4:taosWU:>U .02ti i{tiifr\li:651'/]:iliriI t2\ JiN~·-Y'!: ;\!'{ '.::iiJNCfl <<: i:::'iNBY!? f\:1:t }@fi.lc:i/ ;1:-T 
525 3 max · -3.065 1 -.003 1 NC NC · NC NC 

;52'i.f bi?:?{?::':. '·"' mfri ~;;·:,r,:;:-742:ao&t=Ytf \Qt: t/r'/i~i651LC:;'n ti: ·'t\Nb::f• <?' :1tN0•i;-: >:•:' T'.:'f;J'c\t :<> N,NtYjlk/,, 
527 4 max -3.065 1 -.003 1 NC~ NC NC NG 

(528?: · ;;• ... . > •:•. f'.;'i'.- min c;{ff•:iii42G:toK;i•YYM} i)it )t:)'){'4i65'.f;t(/: 't2L '.'iiif\ieil:c;'. '//] :~i:;J{jgC;/ ,;::,:; fiN-ctxi: ({: i'0NC;f~Jr:;-;;, 
529 5. max -3.065 1 -.003 1 NC NC NC NC 

{§30.'i \tVf-"' •·•• ·· :;::;:::; hlln •'-?Sii:4J:t3oi:t'.:i/\') ff2/ t:1Jt\'i};65!1f:'i\.'i'.'Hi Ji2"i '+?Nd'Y' "!;:;, ;rr:f\J'ef::': U\ ft,N'ct/ >t· Jt;;iNC'JB'; n, 
531 · · M60 1 max 14.744 1 ··· .013 1 Nr. NC NC NC . 

:?532( J!JJ/{f!'.\i/i!){\', :iJ/ 'min ):,:>.+tm:iatt2it/f:,;t\t; 't:3''' ;;\1.:';'.}{:;".;zi,ffi;~i/t}} \3i /(\]'\]()i:% };~X~ fF½NC}~f; iI;f;,I :£{;\&:©It{} }\\\: B{N@fi¼~ ~fft 
533 , 2 max 14:744 1 .013 1 NC NC NC NC 

/534)> /;;[f,i;/i.;:I'c ;;; ·At miri ,i/){,)~stttt'.2:tOinF: ;3;; f};;:!;;:'f;:f.7-7j;'.:L:\t /3\ ';ffi;N(f(lltr: ;•i·'°f;JeY !';'' /8/'N(t:X'i'. "ii{ '.cii:Nif!J;t!I~/ 
535 3 max 14.744 1 .013 1 NC NC NC NC 

}53f3; ';fr';:':C:/:.-;c,•?; (i'c' mrn \3;::•)87'8ltZ-27~i?i/.ii\1 t,3;:; 'i'.:0\::m~~'tt'i{(f:Yt ";:({ ':.'/i!'.N(f;'.': [c;igj \'i:!ti!BR? F;\~ :;-;;:ire// jfj ';f/N(fii} Ci,'., 
537 4 max 14.744 1 .013 1 NC NC NC NC 

!!53'i:{; ';' ·,, · ,··· ,. ,:<~ ?::x;,: rriin i;'U/4Bt8}t21rnti;< Aa? ''.i°Zii?h4'ii!f)f,'.i~i;t'.'c'fi '.;:3? ?:'iNC:i.P i<fr,:i Y/NC'<i << :i¼'.iKi'G:'<: :< t ,;'.},;N'Ct};,. ;;:,, ... 
539 5 max 14.744 1 .013 · 1 Nr. · NC NC NC . 

· ti<i~oA ,,;, Hiin :,:HSi'~a:tE.fot2cnrM@I :ra:;, th"!:t.sJYtt.ifoi\/),;f J,~ti 1.miisitt¥x1:rtt1 x1d~i'et:;~ t/; ':ir'H•icr;.twt:t, t\1ti.1et,J? ';';/,. 
541 M61 1 max 237.08 2 .208 2 NC NC NC· NC . 

;1542~ ,i/;l;.:,";·t:W%'::f'.,',j ;;<:;)!'; m,n }/{Y:::;105'4?5@5%"({.0:!1 J@it i?,,{\'.:rn:!@':~5\'.'\tr~;; f3'.', t:d/&'€it}}17ilf "tltV&.C:ttr ·>> iE'.':N'@;f:.fi'::t': ,;;:::&'d-fifI bf . 
543 2 max 237.08 2 .208 2 Nr. NC NC NC 

'l&l'4'J: i'.fif:;t;'.}]\j:;.';;t,/f .Ji~::J'i'. 'rri1n ;,2;J:R_.,t[054f505'r;i';{f?'.%, '.k~} K,;;:tBid-:!925{1:/Dii:!} wan @HJeM:l" /~';:\ rrtNc;;{:c, 'f}:lf f!/JN:Cif!{ iii{ X0"N.0};;J !;Wt 
545 3 max 237.08 2 .208 2 NC NC NC NC ·· 

f&4tit •.: wm, ;H1)J;'.i,i\ito5'Aii'§05\ilt'i[~ l311 !A112t0fif1f925\~;;);/?l.'i 8g} ?i](N@/k't' if~ t~tNott :;t;;::;: :CJ:1181'&:-fe::j }tk t~~NC!tt':j $9;' 
547 4 max . 237.08 2 .208 2 NC NC NC NC 

~S.48f i,Sth;':1 'm/'n' !,'.V;li(ll:~105~l5o5'?i~;~'( i@\ 1t;ztt#i;J92sttiilt t3t il'.'.?N'@:IJ c,;,:g \fdiNct:t ?',c:i\/ fl!S!t;J'~)iif: %ii:/ 1J:f!tQ'Gif1i :;.;-: , 
549 5 max 237.08 2 .208 2 NC NC NC NC 

isscn '> , .. ::t:ti Wt,n lJiWi:ittmwr5ds.H:lf.ftM i~ar itttit}:ftfa1§251f,t¥1t:1 ~at: 211:rffl'etw fii #.itN-cif}t, +-?fr ~it1&crtft :111r t!rn'~.ie1t;);i' zr0 

551 M62 1 max 943.975 2 .828 2 NC NC NC NC 
ts52i :r1c~t't11rtH1t% ;.:r;J;; mftl :¥fi.?::W;J-t0rt:~r9021t~rt-tJ t3\i i:,,rJtt~iM4*@f!il'H ta} /I£Ntl/i:t f'gf\ tii1~.@ifJ? ?/1 itrtiisicr-tt }1)> ttiNe'-?s ::r;:;, 
553 2 max 943.975 2 .828 2 Nr. NC NC NC 

Ki51ID ~[;~{,J~tit@J,:\J i!c\(r,/.11 :nt.n l'i11"f~ioii'li902'iW~M: i~:It §}\1.fi'.ft~891ff;f\t}f(,fi: '1!.3fl &i!~N©iP\} f',lli t\ltNCI'.'.-f:i f{tf it~f:'r{J'©iif '!(f}: /if'JNC;{[f l!ii:f:i 
555 3 max 943.975 2 .828 2 NC NC NC NC 

t556t .,,. tmit'I m'in :-:fttH~1oa:4l90~i1i:li~l ;;~{ @)~i'f:if&'f8~f:ft;fif:{:\'1tt ;'.;3¾ a.i.'P.(N~'l:f;' :<}1\'t! }J]N€1'241 ,:;\: ttffNE::fi!{ twr ;+J&0W3f/is}i 
557 4 max 943.975 2 .828 2 NC NC NC NC 

ts'B&'. ··"'• ~i1ii:i ffiftt f~tWft;1oa~1!:Ja2:}Jre;; i~a:I t?Ji1illIB"@inifim i~a;;i ::w.r1S10~Jt~ \:::% 11i¥~fN~ttL H,}t s{ft!tsJ'@;#: :::rr iJi:1f:il@~rj r>t 
559 5 max 943.975 2 .828 2 NC NC NC NC 

tsi3ffI :t ttit1:i 1:mlrt ;m~tJ.4~;ftm~~oo'@'$t~ii €®:J. rrJlfiiiPJtiis011~rr1\futI ~sa-i ?::tiiNctiiW 1::t-"' ~;!rffei~ti "r~:;: i2JtM~ti1r i~? ;fc:6.reir; tM 
561 M63 1 max 1057.785 2 .928 2 NC NC NC NC 

rss@l ~:r.iti!l:1!%1/,ft }fffifc~ ~fri t{{,~~f.iit0'26';;1f~?stm1 [3'-~ g:1tii~fg{jijtftirftt:i{ 'ES°i ~\DiN~J;J t~@t '.~f~NBtit; ;f?J, ~,&jf-Of}iff (ik:ff :rifN©t?ffl if#/ 
563 2 max 1057.785 2 .928 2 NC NC NC NC 

t§S.41 ,,,-,'.',:,'if'')J'lWF;1, f,fi:1\1':Mtn ;:.-W.::i:\'sti;1~7026rfl':5g\fJgfo]'i ti~n Jfl\'.t?t~{g]>'.1.tl'~;d}ifj !;3'{; :ftrJN°Giltimt.-Sc. ~;~J~tfr?i ~ff :%~1N'.ttl1 ;::.-.;;; .;::m&e?j[;':c;::; 
565 3 max 1057.785 2 .928 2 NC NC NC NC 
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Member Sec Toraueflh-ftl le Torsion Shearfksil le v-v War... le z-z War... le· z-Too W ... le z-Bot W ... le 
·566 min -1026.16Ef 3<;· <:90ft-'.: .· 3 Ne·< . ·" ;::-Ne·:. ., NC:,- · l-'"NC"Y·:·it 
567 4 max 1057.785 2 .928 2 NC NC NC NC 
568 min -1026.168.. :f :'. . <9o°f;;.':.- 3- -· =·Nee:. · -,'=Ne · : -· ::'-i:NG'.: ,::_: · :,:,;NC':/.\;~_: 
569 5 max 1057.785 2 .928 2 NC NC NC NC 
:570 · min : -1026~168 ·• · 3>> ,·: :.,gdt''>. ·_ :t. '-/-Ne/:: <: '·; NC0 i: 0 <; ·.;:/:Klc·i,,' c:- :1i:NCi-~\ 1,,:;:. 
571 M64 1 max 1017.137 2 .893 2 NC NC NC NC 
;572:: -; ''.' :· niin .:": -.;1043:986= ·:f. \/.'L\'.:Jh6'..:,,(,,V, '(f ·,J.N@S/1:i!L ii!}NCj{fr :/.': :;fiNC>HFti: ,'iliNC/;;( :~/-:'. 
573 2 max 1017.137 2 .893 2 NC NC NC NC 
'574 , -· min -1043:986' :f •,::::'/;:;915r:c:7' '3: ':aNeF: ·y· -'.?Ne> 1·;,cc 'if'N6Y':L ',£ffl0:1t i:'ci 
575 3 max 1017.137 2 .893 2 NC NC NC NC 

,5713: '.: : :_ · -· · min . . -1043,986. , ; , f., 't •\:'i'~191'.6t'.:/:,_y tf ·:;i:N@if: }r·, f/NEff "i~l ?\MiNe;,:;/ IEUa !:Ni/Q'eit;;;; ::::tt: 
577 4 max 1017.137 2 .893 2 NC NC NC . NC 
578······ ... ·min:.'/ -1043:986'h'!:\::i3f 'tf5f?l;;Jf:1;6i:':i,;;;:: '3'' j!SJCiilh''i ';i'iNBLf>;ii;•s/tNBNii\fl2,;;ffJ'ei!!!~t¥lfi 
579 5 max 1017.137 2 .893 2 NC NC NC NC 
:580, ••· ·.: •.. min · · --_- ~ 1043,ga·B"f::!'\/ "3~ ~irt0r0;9.1;5\}Lti:¼ :@: ;'1\'NeJr tr; 'i1;;;1\l~ft1c tE:1: \tii\l:e.'.i;~ :/fat .JlirsN~trn g4;:1 
581 M65 1 max 759.625 2 .667 2 NC NC NC NC 
'582 •:/; > ... : • .-•. - : ;',;. min • .· -::aa7~·393>PX: j3J ;frt':j~i,;figg}}JY,i;¾~ '.:3\ ,}JjSJej;i'; Hi, ;f;;Nff;;~l •,:',\; 10'iN'(ftl -tin l'.f.;'f§jg)}faj J1'$t; 
583 2 max 759.625 2 .667 2 NC NC NC NC 

I584\ _·. > > ·.·: :· _,., i min I'\ · ~887'.393:ffi();',; ':ff if:e;,;;_;');}S;,ji,g?/{?T /3( /;]JN©tt! •:-tr nf!N~ik;f ii'1~ \idNCW:i t·w: f/1iN'€'.l'ii~ :"t\•;: 
585 3 max 759.625 2 .667 2 NC NC NC NC 

"58ff' '/ , • • •.:·, --. --- ---· -·· -•-· . -.. min - · · - .::s8t;39a'a.:;;;;; JaI: F{!{tir'¼:t1if?tf?t! :::3r ·}::iqei::,: 'itx +:i~l\j'eW-} 1pc:: :1,ii!&'e'J?t ij't ,2::N:et~t\1:r;':-L' 
587 4 max 759.625 2 .667 2 NC NC NC NC 

'i'588i .,::ii/ rri'ih .·< ~8871393:'.i'L :,•r, '!jti t;;;;;:;;1;;/.ij¢7j:)'fJMtH r=tf•. '.'iii'.NeL::c 'i:}i f/!t'Nbkll\;t f':':N:CJ!:\/ i:/'iff ,w~rm'eti~f 2i1s 
589 5 max 759.625 2 .667 2 NC NC . . NC NC 

?590: '? >':'+ > : > :'. min ·< •. i887F393t'.:::x[ \3\i iliI#!;H~t'tiz:9'J'\;\;:/ /3\ ?IKl<f::'t: •'/'/. tGiK!Gt!} t:rt tf:iN'(]jf,J· :J{t Jli1ti:r©tdt Itr: 
591 M66 1 max 322.812 2 .283 2 NC NC NC NC 
592: , ·•. · >< mrii :.:-!ito:599:\ti:it± Ja': !i!1ii-N::::l~f44itttlttJ ,a:: •,:?:'N~f:r J:;: rm;:Nd"Y /tt >i:Nttfa;; if±':!t; tti'.N'®J£ t?tt 
593 2 max 322.812 2 .283 2 NC NC NC NC 
'594' -,- :;>· <?- -- - min :c .:::510:1>t'l§t,:>\:; )@{ ~¥;/m';::;~4aat1/t:c: /3:: /t}&c1.1tt,::',f" :t:t6JitYr::x\. Ji:iN@f',\J;iisttJ;&isJB'ttt'.iift 
595 3 max 322.812 2 .283 2 NC NC NC NC 

''596- ''- -·· > • min ~sl0'.599{/;:; .. ,. ;3,i; tFU1¥tf44iWtN.Sf!f: }:'f: :?&et/'1•v,0 ''YNe'.tCn.<' 'llfi~J@'i'.'i\ ;+:,/ :e}tN@fiW, /Ji'. 
597 4 max 322.812 2 .283 2 NC NC NC NC 

::sgs;. • ., i m,i'i <i :- A{10;5ggft/'i'I :-@\ ri'tii!'MJM#s\NUd:; VrH Ji:YNcif/J hYa t:t·&ci?Ii 1rt,, $}Iw:c:;;c );'\itj; \ii?Jfflol{i1:r.:if 
599 5 max 322.812 2 .283 2 NC NC NC . NC 
;5001 >,>: <,. : •••. : iiffn i•/;" ~5i10(599Ui'/}11 }3!1 \fj:;}i~HfMM&iiW.f.fi:d l:j;\ ti&@Z'V re.% :t(~(jf;fit ?i~t i\j{fNCt]Si •;~t?:' XffuiKJ'@i\•iff ttiit 
601 M67 1 max 83.917 5 .074 5 NC NC NC NC 
\602: /'.. :;c/)c /' ;.. ::'.::. s' hiin <t. · · :/,'.279'.9</:rf'(J/c; :/4); f,ftt::tt245W\tW :i4{: fl:riJ(t\t J";\'.i ::;:tiN'Gti{ {tJ !mhNB)t::;% iYtfi \i{;,¾N'.Gif.;';.f ?1~\i:i: 
603 2 max 83.917 5 .074 5 NC NC NC NC 
tao4Jr;,f-:' .r-• . ;, :":fo:t min :?::.-1,Y:':;219:9iB1Ji:1i:'tm ;r.41; :~;.-;tt:&tJtt4&-~Bt~ln rf'Ai~ J}1NeW'fi, tfJ fr1f~N0rt;~ ttrt~ ~l&~t'ii !JI~t 1f1,m'Gt!~ ffrfi 
605 3 max 83.917 5 .074 5 NC NC NC NC. 

t6b'6J:, ,; , • :;· ;sy.::; Wiiri ')•/-• r::2:zgf9/ttt1~2?fiI fj}i JJ\\ri£@i'4'!'246t&tfti~ ;,m;:t :1ff~wrtrtf litit,; }i&t'N@1ifff. '@}~ i}fN&J:i:{ii JWI~ ttifl\J'.eM:110 ,~•ff 
607 4 max 83.917 5 .074 5 NC NC NC NC 

i6d81 /\:'.';/§, : :;,. ':/:t mln 'S>.J \;:;2,79,;g:)¥t\t;;/; ,:f¥( oiii!t!i{fi2-a"6t1i%\t\f :fit:t !tiiir:Jt'Ji[i} tit;t (l)i1if.f@W{\' I~[ gf~~N'.®'Jiii; iiIM :f}Jl\il~Lfi[i tiit\'f 
609 5 max 83.917 5 .074 5 NC NC NC NC. 
f 5j6'f I.if ;,\e;i: ;;; : ,;','.\ thin '}r',;)/J;;zzg[§;ii{Hl11if:'.' 'i:43J Iittir,~J'f2l:f 6ffj@~t )\itt ;;/;fNe.¥/¾· !i:E? tt~N©ilf'.~ 1{fft •\ffir;:l\il'e}}i~ ii'!.'G'.t i:#J&l'l'.t~!' 4l{\)Ii 
611 M68 1 max 252.73 4 .212 4 NC NC NC NC 

tia 1i2f iASJX, ::}? \<;; rnti'i ";/2( ._, :!;;t5[22.4t!fi/Jb~ff'.)J i!Fl:1 itfiiff\~00S*?'t=fJ iJ1E QiJ#tsUJfil:k 'fl;/ ff!!N~q{)j '.ii;~; *.1lN't\J~t,t1 It',\' :t%:/tsl'e4f~ iii 
613 2 max 252.73 4 .212 4 NC NC . NC NC 

i614I l'./a:Hcit -; > ):ii',i miri :.fts> .i ',;::6I221.t-fifif11l i:Ji i0'J!£i'.'iii~IDIJS:,fil:w1fli \!it/\ iilffle'J%t ;t;~i ;,JtJNBtii'if '.~~~t ili1N'€11&:fil \/rii'i' l1JN'©ifiiffiri& 
615 3 max 252.73 4 .212 4 NC NC NC NC 

't6W6'.!;::- ;,';'';/;_!];;_< :// ffiiri ;~t/•'.;,\:-;:ia:224?;,gHtM&i'.1 r~1m ftj:{ffh~oo~Rfii:!~1 ltt111 litSNCf{':i:\ i:i:?J;} :Atr~J:@;,}:; }Ml: \&:i:~Ri'©!i~11ttt~ &:ltr~~ttl: ~{ -· 
617 4 max 252.73 4 212 4 NC NC NC NC 

,tt:?Ht ;:.,,:•:;:-5?, >0 C..:.c; :tt,i fflln tF '.'H\5f2--2ii:WJ:\t;"-J;tm[ •t,!jt~ ~£&.ti~Yoo:5°i.?f@t'J ti~'f!.l filirgij~'fi:f :~ft ML:"N'<3tj;1, :i!3'?i ~§I!tfl'®ItJ.H! §i'J t}fJ~@~¾t'. til14 
619 5 max 315.326 9 .264 9 NC NC NC NC 

'i62lf [:;;/i,ffilt}}}\; " 7.<g}; min t!;'Ht.;?JJ62'iitif2:}%;'il/?If]l[ ft1'! fim13lll¥ffl~ft/Wj~ ~t1'¾ itri;;&~i';;; '?ff,; 'fltlff~IWiJ?~ ;;~it \~]f.ijtfil}l¥~ £1:1if ;¥~&l~@[f.1fl:' :0)~ 
621 M69 1 max 249.038 9 .208 9 NC NC NC NC 

!6221 !;t/fi;FC; )" \•?:; ·mfr\ /:.' '7,:a'!&'f'ltfilf:rn\I:~J Wfzi ),~i;};:'fiff~eoattfJ;ffft ??,tit J;ffiN~',':ct IR% /[ff~B'Ji311)~~ iJ.1NE't!ii: Wt! i;f~N'eti~i f'()\ 
623 2 max 249.038 9 .208 9 NC NC NC . NC 

RISA-3D Version 5.0d [C:\RISA5\untitled.r3dJ Page 84 

A5-237 



•;.;,;,: .. 

Attachment4 
DMJMH&N 

...... -RP~~24~44 RE\lld ·. ·. 
Calculation #145579,.B-CA-023 Rev 1 
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Member Sec TornueRb-ftl le Torsion Shearlksil le v-v War... le z-z War.. le z-Too w ... le z-Bot W... le 
625 3 max 249.038 9 .208 9 NC NC NC NC 
·626 .,;,c , , niin --3:a:11 - <_: if C):7,::.:J;o3/:.•:..:r-·;f;J·_:.Ne::/ · :/::;l\ic,:, __ .-; KJCi::· :, - ·,\'NG:'-;: 
627 4 max 249.038 9 .208 9 NC NC NC NC 

i628 ·-·;:min - · '·_- .:~3:811' ... : 1: ;:c1\ -::::c-:I.°:.-:003: ··•··: \f;:•: NCF - •.• No/: /, ::NcC: ,:- / \;_N<>,- : 
629 5 max 249.038 9 .208 9 NC NC NC NC 
il3ao,· _,-- , __ - min i-·"::•:<a1a1t:-'/"i.:~1?:n>t·•::fooa'.'';;<:/f,;t)Not; .- Ncr-c:::< ,,l\icf'< -,, c:0N'G"'>:.:•,; 
631 M70 1 max -29.376 1 -.026 1 NC - NC NC NC 

[&32i :'.-Pifi\f\.<f? ,rt niin : ;-\:)Aztff:i:5Wf:';J ,%;. :;.:;::;,r,c:;;:~;1'56:i)L":-ft 'i4E i>tNC:it · · f':-'NC:f.:i:, ,,,c =ANG/'{ iP• ;':\NG~l-K ?:t 
633 2 max -29.376 1 -.026 1 NC NC NC NC 

;534-i ::: :;; : :,,. <' ; , < /, niin ) : '.,.: :~i17Tf654:\-::}; t4X ;:fr:'!]§',;f156t/l.\ i,4) 1;;/h!Jct< : ,'/NC:'} <- - :; Ncf.-ae ""' !Ji Net:=} r< 
635 3 max -29.376 1 -.026 1 NC NC NC NC 

f636'.W:::/tf/'//?' /;/: min /: ,·; ;,.:Sf7]);65~i:(~'.;:: t4l; r:t~};;?(l.!'ff56·NHJ:t ;f:if: !J}N(}i}N }Ji r ;:,K1c<t-if·1 Y{N'@fV ?ti ~:J½NGlfii/ fl . 
637 4 ·., max -29.376 1 -.026 1 NC NC NC NC 

lB:ia;; :ct<t\'•'< :: ii:<· miri _;.,<:t:,,117)354>:>2 'i4i m+•/\J:ffs&}?:-.\! I'.ii iIINez::: ;;:; ;-j:t,Je> t> r.:Ne:::-t :nr \Hi~.re;:~.;: 1.:> 
639 5 . max -29.376 1 -.026 1 NC NC NC NC 

"6:iiOi e:l};X;F',; , /'i ,,,?\ min '·\:\ d!#t7!:!:I54\/k\. \'4f ½\~#t:;:lfifs6i'-\0An; r4? C:J'd'\ic:'.% n> tiJNtY:fa /;;,: ir?Ne;,if 'i:t? ?e.iN:EH/ :.,CI 
641 M71 1 max 16.044 1 .014 1 NC NC NC NC 

::'642' \d!I\/'};/\'.: I>• A fuiri '.c}),;:;::31s:!a2a?SV:tt f6B tJ~u1::r;z,7,9fU0li"Jt :16/l t;\;?,tQ"e'/& ~ti' 'iclHNbi!t r:r:t ,:.'.'iNGtC LU AiH~RJY\ t•:? 
643 2 max 16.044 1 .014 1 NC NC NC NC 

{644'.;l/ff;l)Y> ,';: :.-'.?X ffiirf ->\/i?i3f8'.'328?)1Y} t"6t Srdi?t+;2,o/9'1tlj/{ XtfI H1NltrtX (Y ::!/ N:ct,, dr' '::=JlN'c}{:;f {'£':'; h;!ii\Je''V\ ,:\; 
645 1 max 16.044 1 .014 1 NC NC NC NC 
;54'ff.;f}~;;•;";''}/f'-''.;i(;;·.·.r min ;;.••·?;";'i::;3:/FaJ3'2ali/:;;•;;, )?Bi! ,r:;;;,,:r:;t27,9,}/;}};~ 'r6'': Jii'.:NGH'.i ,:,,, ..•. ?fiNCi:i' ._.,;:. ;•fN'Ci•·\•; 1'.,i} 'i:%iriJ'@tf(' \// 
647 4 max 16.044 1 .014 1 NC NC NC NC 

·@a-3:b,:·:;rt. >-,;,,., ?r£c:! mrri :t\-iY~:•:t:tta~32ali;trt <tss i~t'.:'.lti:WI219Jt:iffJ:ti !i'ati m'J~f©ett ""' ,t~r-l"G':iii t:/J ;;;:t-fc'-7 ?I :.;}¥rit&i•:+ :;,;~1 

649 5 max 16.044 1 .014 . 1 NC NC NC NC 
(650fl'.f{[ff';f:;)j;/'/;;;b:;fs; min iFitH)J3l87328\:j/:? [6~ fii~t!;';fff'.Jie1,91:{)J1%{ i'.60 t:,1(N'0ff,i; )'.(} .i/rnf<f{J ~\::;;;, )'\Nc;\;ia\t?{C::)iiN'.@}{J !}'? 
651 M72 1 max 143.718 9 .126 9 NC NC NC NC 

''65·21 ;}?f?):c;; ,:;; < 1 ;,,;,: min ; "f:!X''il?1!ae2:J47.,;f';i/\?! %t': &t''.iflt;to0'.2}1tt:-t i1J l?iNC''e !'> i'.iKNCG~ ; :Vi ,f.:C1~Jc;;i/' j/i /if!N<>!'}: A< 
653 2 max 143.718 9 .126 9 NC NC NC NC ·1 

:-i'6'!,$; • · : -'::"· 'l'•F,c; fniri 'Ji:;: /}J2l473'\;:.s,;_; · J-Hi ~I?'.:'.:':!::;';002ifft;,.y;; i'-lW' l:\iNt;;;{{t; ? ? :':':tN&U' ''.:Ntf H \Vt l'.i,'NC<:', ;; JI 
655 3 max 143.718 9 .126 9 NC NC NC NC 

tBBBi "·:,,·,,:/t>n:·<t rhin ,,c,r,:;;::~·:t4:Z-af\t''·h ,;tr, ;ut';J,,.:-;i1t<Jo2t?;;itt1' rft :mrn1cJ> ..:ti ti'NC>: _:r •• '/NG:•t >t •f,lNc:<'U +: 
657 4 max 143.718 9 .126 9 NC NC NC NC 

t658~ ).fi;!fi:t:Ui:Jt> ')',;/ mlrt if/{:):ilt:t:'1t'i3fl'"?;.}/:\\ ]ff;/ 11lfolt£1:~1od2\i;;'JW1c {i.;iJI f\,&lNC:b/i ,;,;};: i::,Jm·0<Ci :;;;)'. f{Ncfs; i•/i diiNe@r 0/i 
659 5 max 143.718 9 .126 9 NC NC NC NC 

I€560'U:HHJ.?,S!t/;;J\!.,!c1 wrn, {e,:/.'crjfi2f@:73t;w,;:;:rt };{)!; :Jt/)j\i);'.i002;f;\\;\i}1 •IffJ i?i?Jrx:t@Wt •:t} i;:;]t!J'Glici: '"'' i\':Nct;~ ~/\:ii ::}f:Q'(!;;:tKf i.\)t 
661 M73 1 · max 143.718 9 .126 9 NC NC NC NC 

{6621 /\iH@fi;t!k)f;£ c://j[;; 'm'fr'i :"ilt:=/J\,');2?4:ttftt:'f::'"Dtim,ft f::ilf\/!-&@002l1Pi.~fJ!t{ /ffll' ff/{&t1f;:;?t mt <;ti'NG!:f.:'.': f;;;- i-: >:,, J'.fift!JC:{l ff,: 
663 ? max 143.718 9 .126 9 NC NC NC NC 

i66'4t ~. '" ffiiri [¥.ii?i{iJ~'#2{47;&,;;\-@Ji?@t :;11~; i{tJij)Jf[0'02'irl,¥:¾.0~ m1.:\¼1: ,:S1iN~ti'f 'ii"i::,i j~};\:t~fe?tk \i;f;c tit~Nc!'-Ji 'iti'i> 'kJ,;!fSJ'ct't!% ½:>I 
665 ~ max 143.718 9 .126 9 NC NC NC NC 

f66BI i'&,-:x;;:~.::,, ... ,,.:~-J:t,¥,:t .nWn' i/JIW~t~I~2,?i13~g;!!}t?t}; 1ifil ~i:l'J~ft'ff4rEi0~lti'ttt~t :li~It, lf:iifN'.®?0/i: ,:;,;, ':lf/0/slt:Bkif !f\?: :i?!N'©if ii:?n: 1X\1N@)l} iilt1 
667 4 max 143.718 9 .126 9 NC NC NC NC 

H36BJ ,,., l'c'•«:,, Join ;r;;,wmw::21afta~,1;.;;;,::1:: ;:mi lJt?tmt;::;mo2ri/11;m1i ft.'i':& fg1MGJui:i ;\'('/; Jtif NBtfift :tih: t:/r!;JetJ ~ tr: f~~·cf?i ift 
669 5 max 143.718 9 .126 9 NC NC NC NC 

lBizoJ lf,t~ miti f1;,r1;,.;::if~z14m'at::t?tl!J, '.Mi?J tfsti1:t¾itiifoo~¥iittr::i iJ1:!t. 1/lYN.eti'i tf~ •fiMiteJ,:;, ,@n :1:Wtsrc,/t: 1,;:;; /ftNe:t1I fH 
671 M74 1 max 143.718 9 .126 9 NC NC NC NC 

ffi:ZZ~ t.0l-fa;;Htt0t;;;s~ ;;~;•f:;:i,~ mln ~f.J&2i;:;1"f.l2i"\1'13~:;rVi0"!:t} (t'.J;i]: ;it,gp')tE{OOZbf~~m:-%~ ,~;fJi tbt;;~N©A,~ :1t!Y \:$(N©!1S'i .XE!"'. ;,,;:~&0,1;~, ,~U/> <fiNGitr<ti (;)~';, 
673 2 max 143.718 9 .126 9 NC NC NC NC 

mti:fi "" ?tt:'t1 nf,n ~k(;ftm~.¾2}.iitsiht~F?~~I :;ffif~ i!fil1-1[i'{Jfoo21tf.~iilt~ ~rt\¥, ITIN®'f-icit f{,1(~') lt!fM@t:t !;'Ti!]/! i{~~NB]fi!i 'i? /:ir,f&@j~i] \it\;\ 
675 3 max 143.718 9 .126 9 NC NC NC NC 

R&7.ti~ r,1:tiil 'rtHH i~itii!'Fiit]Il2@¥it@!Mti!Jjr: Jlffi J;t1t;;i;'g16@24(;:).itt1! \fi;t'J ~[ifsllD?~'!\'. :;,~, ':ii:r~J'GBtW it};;[: J}fNit:'i?l Flli\i VisN@:fi;~t \hL 
677 4 max 143.718 9 .126 9 NC NC NC NC 
i&'tifi ~si,}".&i~'M:Eb.~"fj t.fait :iri,ri ::ii,~i+fa:;f;±~!it4-"k3b;i'~iil•.;,;: tt.:ii &t¼-i~fkeft002,,i;,,t,w1~ ~4J ~ij,;iN~ii,% :;1f?i, i,~i:~Mti~.[,:r f4~'if;; ~¼ikNitri-;i; ,1½2,k :•i;~f;;J'~r~tti ,:~1.{ 
679 5 max 143.718 9 .126 9 NC NC NC NC 

i680ii · .,., [;i?::,i,?. ;1~@1hl\W rr;;}!1J,;'lfJ.i!;l2t'4¥3~l',\lilril'i §J;tJ ~}l:t#~O"'cret~t/lfJ,:( 1:1f~ !iffiitfle'tf, }li¼\ f!;;it;J{tjii}!{ f.f;Jf!, ,;Jtf;J'aftf iit f~!fi;J'G\t@,lif::i 
681 M75 1 max 143.718 9 .126 9 NC NC NC NC 

f"68"li 1::\/1/hi{;".;?fi'. ft(i1\ 'Wifrt ;ff:i:fii':titiz!ii3''fatNttc (01tr !t;)hi!Ififoo@kiif~t Yiil (f~N®l'ftt ;;ffc '.it11N©i¢J½ fht .{flNGW-':S tti /§tr!:J'@lz-t ;/;J 
683 2 max 143.718 9 .126 9 NC NC NC NC 
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Envelope Member Section Torsion (Continued) 

Page86of94 

Member Sec Tornuellb-ftl le Torsion Shearfksil le v-v War... le z-z War... le z-Ton W ... Ir. z-Bot W... le 
:534>_;·· . . min -2.473.·. t. ·· ·: -.00?:··:·.-· ·1 ·· NC"' ·,···'-:NC: · . ., '.•:Ne•,::· >?Ne>: ·,,: 
685 3 max 143.718 9 .126 9 NC NC NC NC 

.•·5a1f ,•,:.,':: :,,,_. ,· min · ··,. _: ·-2.473:,: · ·'' :.y .· ·:: ·:··~:ciO?:>'··, -· ·1_. : .. f,N©\; :::,/. ·::-:Ne.' · · · '::,·-'Nc,f, r:;; .:X-iNC/.'.: .:.,<. 
687 4 max 143.718 9 .126 9 NC NC NC NC 'Baa~ ,)_,· :. < ·. '>·;' 1r+iiii · -.i' :.2_413 ·. ·- --·. , · -.,r ) .r ::(:,;:002", ,;:•: :r ,J:t;:Jc:-t 'i>: ·,;;Ne'>· .:'· · .•.-:-·&c>''.i :~:,; if1NcJ~ f:};c 

689 5 max 143.718 9 .126 9 NC NC NC NC 
Ji39ot t;.i:J,i,t;;cc ,. < -,. >, mfr, , u,>- .,, ::.2A73:,;, _, -· ;i dk r:::'IW:,~ooi>tt/t: \f: ~%Neff} •<:. i'f:N'eYt k< ,;:;;i':Je~l:it ::Ih :Ji~i';Jet!'it f?* 
691 M76 1 max 143.718 9 .126 9 NC NC· NC NC 

;'€3§2'. s:?tt'!t'/' .: . <. m\n . : . . <=:.2A1:f : " ,;,, >f•. t''\= :.::::roo2t::·:' Yr: ':/}NOVI ;,:; 'TNC'/·1 :;tc: ·I·,: NG'.?f !;;;,: i/;fN'@!;f:,'1 ?Vir 
693 2 max 143.718 9 .126 9 NC NC NC NC 

t69~ _,,_. • · '·. · <: · .•. ·> min <i .. ,i',;2:4737;-i ;·: j,, :\tf :<):?i:;;iod?:C:.C•.:.:r,,;, ;'.::fi l@iwctfi :;_-,t;:, '.:Y2f.i'eUii //;: \XNC}.1 j}'t;i' !JlkN'e:t::11 '\.?l;;! 

695 3 max 143.718 9 .126 9 NC NC NC NC 
fEJgi=f' ti'?:- (;\ ., : ;: .,. · min •., · .. ·· -•· :<:2;473-:>' · · .. -:" jf >\_;tti:ddi:i)dt) >1t r1,;f(lct1fl !i}t EW!SJ~W:1 "i'' ''iiMNe':i'.'f r/t :;¥,Jt\ie?kTu tiJ! 
697 4 max 143.718 9- .126 9 NC NC NC NC 

t5913t ,;;;;:f:};t:::.•.':· ·.• ,, min -. ,· 'i;,2A73+''.·'i.Y, \f: r<;t·?,;::ot@,/J<;_ ,,;r,, s;JfNC'if'. ·,.;:; rWi\le;p} \:it };1?NCftit ;;,4: l:\t!t-!.feiiB z@i 
699 5 max 143.718 . 9 :126 9 NC NC NC NC 
tiblf ,. ::::/!.s\/t:. ,/ .' .\ min ,::/,, /•r:;:2;473'x:/.• '.:: ;'f ' :';tijioo?f~Q.'2.it :\fr :ifilNGi~.lB 'it:, t!iwe:@: /h \BUl~J'@d% fWi ;i,\~&@ilt s~;; 
701 M77 1 max 9.129 1 .008 1 NC NC NC NC 

Ji£@ '.t;foif:@t:.,. :): l#'J:} min /?J/.~81 tt1a5: <. ,,ijj ii.il' ~\t%:".Jfz1:5Jt6?i 54{ ;&~Neiiiff :'.':ti? =I!fNtiID (?? tMiNC}l;j: i}% ;J/JN@iif Jt'.~ 
703 2 max 9.129 1 .008 1 NC NC NC NC 
;ifdtr ,•::t '::tf\:? ,, ... :: i'niri H'L -:'. ::a:1.5A4-5::?.c :/_ /4\ ;.,'\tV/%7t5:fKli2l r:.Jf' if!Ntt~lt;'. ::::,; \ifNb'.!P <t \ii:N'effi.t ;}t Ii0ffH1f~J,; ,i!Jt 

705 3 max 9.129 1 .008 1 NC NC,. NC NC 
=10'6:c t/iJE;, ::, 1 'i•'> min ,.,,/ • ia'.,:::gf5\'.1J1i :. >_.·/ r4_;: t:,1I\)l.11'H>"ft:tt1 ,;4::+ ,sitN:e\:Jf }ir, ;gsme:?-ii± i;;;r1;r: ½i:¼'JNe,1rr w:i }Rits:Je:ftE tf;if, 
707 4 max 9.129 1 .008 1 NC ,,. ,~sL,,, NC NC NC •-· . 

1,tos: •'i''''.;,,,:;:o, > .•t?• rriiri >•·: /,:'.:815[°1'45' ·• · '. ;{4/ ,:/\lW::;J'i.;fsiE':f(t~ }4'; /i;f;ffl'd:t.;;t j;j}}; 11nrlJ:etY; ~-t\; H1'.J)ij'(§;/jp Jiit ttiiKie1:\}f, j:J/ 
709 5 · max 9.129 1 .008 1 NC . · NC NC NC , 

~tt~to; 1@,tr::::,r:.0.,\/'; .c<t; · m ii'i > > c>1s15,'1Js: ? ,,;:,: :;w, ft>:•c:,;;;;ttiff·i:;:s,0 ,At :!2twc},r 1r;1r ,?ti~c-':&:: .;'s: tJ1N'&~::.~ It&: .it~N(:3tft ·~;\f2- . 
711 M78 1 max -2.525 1 -.002 1 NC NC NC . NC 

:;7jz;; j)ftt:?:?.:);< i>t min c::t , ('.,:494{557:: : ·.· '.',· :;,;t; ;/:T?{;f434Iii1: t': J,2? !ii§iffli'tIM i:C,f? l:tlruetr i~/:f :l!m&@t''if>i ttt ttiNE)U;;;; }/;'if 
713 2 max -2.525 1 -.002 1 NC NC NC NC 

\i{ltif . , , ."I ••" ,, . 1: '< min · ::, :494f 5'6ft'o:. 1• •;;; \2: :t)\tg14:a:¥t/-Hj ;;.2;: nJ&eiH} r,w1:: tti,ier?, t;;;; i%N'etr;.; /+, :rxtrrmtt11\: Ffti 
715 3 max -2.525 · -1 -.002 1 NC NC NC NC 

\t'il16:W:-t:'H:f}L.' :n ;. t\ min ; :',U)~494l561k'' ;;;;:: !i:2t cffc,J'!'i.;;'i434fZ<':t!f,E ;;2/, iiJ:iNOJfi :tn, Wfi1N'@iii; ;::;m lt$.f;J'et!Ji; ttfr Ji:ifNGifffi\ i's}! 
717 4 max -2.525 1 -.002 1 NC NC NC NC 

h1:1:ar ~~;,·;;,::st:.:;:.>;,'; ,,;~r' hliii >f ;/.i'494t'567'•::' '.'i :@; ,:H,;Jf;/i:!~i4@4ifrl$'l :i:2f Hf~tile:a!;'H)'tf \t,,.:W@'j)t: ,:/J:I~ 'iJ/fNB1"i!i :r-1::;; i'W:iimetirii ,i\'l.~i 
719 5 max -2.525 1 -.002 1 NC · NC NC NC 

t#lifo:i :;;:..<,::?:> 'Cf ;:,,;:: rhin {'(': : ;g494':561') °:':}I /2': :c;;::;;'.}{'.:J:la~f?ttL/ f1hl :if/fij't]}E;t {};;fi l,;::~1$j~ft ',':'-flt ,:;;:;,;~,i'ett'.E) Q&i: t_Eifi':\JiDCf!'fJ {i\)Jr: 
721 M79. 1 . max 143.718 9 .126 9 · NC .·· · NC NC · ·· NC 

:i:.:t2zj, \JJ6i'i!~2t(:'i.;J; J+) fuin :{/t:;:)¼2l4:f:t;;f:!i\:@ :t1'i[ 1n,;a::i;,ttl-o'o2'fi:@'iit£,; :!l.11 !ttU~i©i¥¥; ,'~i.;!:;: \~;{ru'G1~;(); ",f;f {p)JNe.tit '.i~fi ~1~M@\i/J} iilft} 
723 . . 2 . max 143.7:18 9 ·.126 9 NC NC NC . . NC 

fit2At t&t?r,;5;;,.,;; c };';j fri in :''\t'>if'-'.t2'.]4,73;:;::r::/m '.;Ifi ttf21,JI002i1;rtt@~ '.¥1,i ~rt1NQ¥1At :{}ti; t~Ri&°€tf* %~~' iW1Ne:@'i: if:ifat 1\1:t81:0tim iiI'J\f 
725 3 max 143.718 9 .126 9 NC -· NC NC NC 

ltt25\; ;Jt ....... , : rx~ u w, min \W· ,:~ ?'i~t?Aitat;,'.Jt:.t f!.';:t;j i;:£t:?;:&~r0021t11111t~ ~·H }1~&@~;.! tlfit tit'iN:©tti: !if~: ;;rnN€'ft~' ¥ttI ~i&ef,JJ tYt& 
727 · 4 max 143.718 9 .126 9 NC NC NC NC 

it.2at ,',;'li'i~U>· · L {/,'! riii'r\ :r:i:\:/\;0J2JWZ3;;i;\):;i;\'ff $ti', ;?,;~ii'.?;':;Htid?f;}i;:\I,iii ?ff(:ii i[ii,,H)'Gi\$~]. ilt;~\ lN~N'tfitt. t}~t 'il&e\J~ 'flt~ :~~Ht&'c!i1t ft@ 
729 5 max 143.718 9 .126 9 NC NC NC NC 

:\7.~01 'i:\;ff?:''f{'.'.}!: ;];J'} iniH :::-1,(f 'c".:~2:'473:Ji; :_,,:;.:,[;; iff{ :jf\t{fi(:;{d0?}nlf{i0.t sfj tMJije~i 0'1}! ;~0\N'Cilitt iillit ii,';t!IQ'e,;~~ if:iiS 'f}\1&~0~ :tiW( 
731 M80 1 max 143.718 9 .126 9 NC NC NC NC 

$7,~2( {f/i('.!fj_({t':;:r ?:':t mfri ;f!l{!.itH:t2'f473fifi<ttW 'tffi~ fl}1!t:'lffr~l00?t\\1%N til1':\ @1N@¾iil1 HJ!! [:f(,['6J~ffii filtt tmriht&iml'; j~'lfkl ;J~N'©"i~ m:fi 
733 2 max 143.718 9 -· .126 9 NC NC NC NC 

HzaWt _ .. ,.,., .. , ' .• : ,,. ifi\t WHn it:i{:;'.;tf{t2tat:z&:k/~;\}i; '-/fit/ ii~';t';J(lm;~to02t21,!t!1blj if,t; t¾WtN'GfJ~\t W:fil tIZfll~${i, 1W£t ,1t.1;&(!!4'.~\ ~i~;I'. i;~}l'JN'@i{f;\] $;/,i 

735 3 max 143.718 9 .126 9 NC NC NC NC 
I!iai:fl '.t·'-:,";i;,;;:,1;;;.,;;;1,;; !'.!4-~! rffiH :;:::S{(J:,;~z:4j:3jii?&!¥.i :it1I j#jjt'/;c';-i;\/¥,igg~f~~!'f&\ i1t t;ftN€t'ff{l:!iif;, 'f"§m~Wf~ t~J~~[ '.@)fij'G{,~{ 7ititi ;f);~r:J~fil ,if;,,:; . 
737 4 max 143.718 9 .126 9 NC NC NC NC 

'¥{38? ~Wtirf::''~<f:;:;i ;1/f!c'i,; miri 'i<'''•'i;'ci:fZt4·'t$l!:'t~rt '}1.c{ S)W:llh,ftoo2r·:;t;>-" 51'1; "!;,EN€'+}; ';Elf: ,;,,,;if\J'@~°'1' ,~,r;w "?N@>i:.m{e:::; :,i@N©ti0fi eici~ 
739 5 max 143.718 9 .126 9 NC NC NC NC 

:f74f0{ ir::Xt;;iHI: ::;,:: Ui;r miH \;lz;•'f,'?£i:~2f47'3:S:':i::,:I!,fl i~iff~ rttft{s':§100~';'.>.)t:;~,'; ''Ait+ ;:}~N:e'iJt' ;'tMitl:f:ilNel.Wt ;;c;ti tt.if:\\J'l(fe;:-t{{6 jf;i;ji~ !ftiffiftf.f.i ]i,)I 
741 M82 1 max 143.718 9 .126 9 NC NC NC NC 
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Member Sec Toraueflb-ftl le Torsion Shearlksil le v-v War... le z-z War... le z-Too w: .. le z-Bot W . le 
743 2 max 143.718 9 .126 9 NC NC NC NC 

::744i ;_•\(::i":'." ,,.: · <-<min·- -2A-73>;.-·.-_ ,':f'..C :t,'<OO?::·'': : '-::f ;_;,,_Ne,) 11<':-; :_.;_Ne,· ·· :. ;;.: 'NCLC:-// · ···::Nc\i\/!'-:f: 
745 3 max 143.718 9 .126 9 NC NC NC NC 

·· :s14&t:c,:~:.r:·< .. ·_ .. :_,.:.-'•: min - . -2A73'.··<.'.:,o::- ·f r:x:=':..002_:,J.:J if J:,:_'NCX<'/:t:;.\NC,-'. ,.-·,. :'."t·NC-i?i/;::· --,'f\lc,)'::,_,y 
· 747 4 max 143.718 9 _126 9 NC NC NC NC 
s?.481 ;cs<??>> ,: '.';:.J min '· :/ -iA13i: ':i,- · 'f ·'{.':': i\~;ooi':'C,'D: \f: : :/t(fct<: c;:.-:,·' :./NC ·;: ·J:, X~-:r\i'c::: i-. :;:;; · c=,wtf,)i ,;JJ 
749 5 max 143.718 9 .126 .. · 9 NC NC NC NC 

· ii5di "' :;;;:;' ·;, > 'b:? min ;\, .. /:: : .a21473/ii ):;;-':: J'.i \;L\\.:.:002::;_;,',/;> \1t ;;,;:l'ij(}}:f!/ ;ii!{} \\Nb'·)i : }~ JLN'e/0 '.tf; _;-;~;N:e;:lt; t#' 
751 M83 1 max 16.044 1 .014 1 -NC NC NC NC 

ifl:52i ,.;;:;.j~:2}?;/: '/le min:- <<,~3-18:328- ;.;,i/ i6/ /:j"'.i);i:.Ja19?;:J,• .. , 'i6°i: )'Ntlif;i'. \'./; \',Jfi.Jc>- = :;:;:c{)N(t•":;; 2/-- ·?ir,.fet/ ,.dD 
753 2 max 16.044 1 .014 · 1 NC NC NC· NC 

iZ54I ~Pi.:\'n};\f;,t.,i/ f/D miri t,. : < ~31'8:328/: .)f; tl:H [i}'fi'\:'/;279.sf? : !& ?}N@tU ?(<\?·:;;Net</(;::~ i?N€Ft ;'id · :'.!!N<J:fi:i\l :fi(X:1 
755 3 max 16.044 1 .014 1 NC NC NC NC 

1:i56{ ~tT&G.: ' < :i: /?: min 'f . : ;.)' ~3'-1 a::'328' -"':(/ Ya;. '\::!.C.?A1M';_-cfh/ ti3/ :/{Ne'iift ,,:t: 'c.tNCY\'i_ >t fWNEfZ/J. iit ·:~\:Nei;?:tt '.tff·J 
757 4 max 16.044 1 .014 1 NC NC NC NC 

>1,58fr ~/jf?\/ti':/··;; iT:S/ friin " \'!-?:':"~31'8:328\i\:ft ?if, '.'/}?}.;'.:2:79:l/P.:? 'f6H \:;~et'? }:JJ /;J!JNCk~, :---:1-; ::1:A\ietfli 1:>!Y ii?N'Q:\{ lt{l' 
759 5 max 16.044 1 .014 1 NC NC · NC NC 

t:zBoJ 'Di,, "',%:x.?~ ii:\t rii,n >:t.:::;I31ata2a/t+tt @: :Jr;It::Y'"iJ2t!fit1n:'., i&i '.-i?,J.i(3'!:Jt ':DG K'.J~Jc<," <? t\iN'&,;';r r!tt :ri1&GfG\'1t,?, 
761 M84 1 max 16.044 · 1 .014 1 NC NC NC NC 

i76!8 b0itltt?<.;:< "Ht min :. :;:.;;,_•::3:1if328b'.'.-:':/: ?o) /iP::;:{;:zzizg':'/;;:x ;;5; Ji.:N0~i\ ;i'\I !}:@jc:,j; ,U'f \i2N'Eit'.i'; }I{". t';Nb\'::i; -:>~:s 
, . _753 2 max 473.093 7 .415 7 NC NC NC NC 

fl641 · ···-·-·· · :;;+· it?:Z ini~ !i -· / :@:57(:fih/o:/:) \{:# t/s/):;.\tio6'ttt:'; ?W '.:>!i\.Jcf~H ti\;} f''iN'®:i~'.{ idf: :srtN?f'/:t ~?.i? ;,:})N'@f'.J ii~ti 
765 3 max 473.093 7 .415 7 NC NC NC NC -

ct'l66\ ::-"- •a min /t' t::~·a:57€HitiHin tlY !2:d/t:gro06'i/½tt} f-ft t:iN©ii\ :.fi.i: tt&@'fiii /?;! 'f~/Neffif tft( VIJ.N'Gtiti }0¥; 
767 .. 4 max 473.093 7 .415 7 NC NC . NC NC 

Il'li68~ 'o'Lic}ff<ii' ,;:oc:c1. ''"' friln '\J/6\l6'..576iH:+%:. 4;1;~ \/;ii'f:::S:,:;tooa:;::nrr,,;: :Al ;W?N€f{j <1i :fiMNC'LD ??Ifi@JIDe.:f?s?::: ttiNEfaff[,:ct,'., 
. 769 5 max 473.093 7 : .415 7 NC NC NC NC 

frtiiifi ,g:•e:.'."!:-•<e':'/ "OS, friffj './/;;'' i(5J575;';;,:i[J/ '[{ft :;i:;S:i\{QOQ6[):::Ji?{ :)1\ cif/NeiG? \='!.{ ;'f)Jjcl'tl (t¼';:%~N&i%\if;';i'. i\ic\if\ie?tt)f,i~ · 
771 M85 1 max -3.065 1 -.003 1 NC NC NC NC 

?1,f/J2J f;;,;/t,t-;t(:;;;1 ?t\ mih ;::;,q:·~142::aos,:f :tr f2?, fatt;':::tBsl?frt>i :2.: -•:\Ne\'/I f;x :uHwe- < -2::: :f1J:rije\w:i ,;J? tfN<1;:m; m:s-1 
773 2 · max -3.065 1 -.003 · 1 NC NC NC NC 

:li---zm.1~ Ilt;ff:rrnr:Kvt,1 Jtuit Inin t:Je:itI01~2;,305;1t,-mI~ }22 ~f!fj;',,;:~ta5Jrzmi;r1:: :12rr fit!lNleiim1 Itrii IitN0Iif ifftI 0Jr13mG1itt tttI /lH~fGJ~B tiil 
781 M86 1 max -3.065 1 -;003 1 NC. NC · NC NC 

if~BQj 4'.kt¼ffiit1'r!ii'l!M,l!; i;t,-~ 'f'iiii:i 2!,h1:C~~T42~305Z~~;'.?j~§ t~e:~ ~j;,'i:-;f;.45§"ifi4fa\;;;,1/~ j~Q~ /J;r,t~ehlti ~f~ tr;t~N0)'1/'i' ~,!£~;; ij,(i,@.N'@½~,~ -*'i;i'';s ~,ii~N@fi!if, ~~11. 
783 . 2 max. -3.065 1 -:003 1 NC NC NC NC 

Jits~i ~;11-,n;:;1?ii!Ai}i t#l!1,~ min ):r:,}Jli!c\~i42($05'.l°-"fi~?i 's2] Kt.1fiiW1.ill:65ft'iNtmX:t: ,tz~ Z;tr.~~~:g{ ,,r,t :iW~~'(iW;;;; ii~ jI~ff\J'~§i{ 11~1f: ?lflN'®J;;t 'f,;f,i 
785 · 3 max -3.065 1 -.003 1 . NC NC NC NC 

ti-'ta~ "'"""'"":7,;:\i; "" min <fhtk/i~%if2t~a·o5;tY;(');fJ W2":J Jif.t'Mt(;;;if65ltXfil:~}1:3tf {2~ l1t+twefk1I tj;[I) [!;~NB'!;{ ;(£,)fa, :tf!/Ntm'iiW :~~Ji i~i:~'Oiilfif ~!~I 
787 4 max -3.065 1 · -.003 1 NC NC NC NC 

i7laat .•,y;;· ilifti fuin ~;:Ji:i8¾:;'.7421a€istt:it~t; \@; tii!iisi~Ya~•H.?~[t.Wti t{21J fifK&Gfr'~ 0ktI iiffM(f,ifil flJ.11' {@jlsfeji# m;1, I!Nitr.l'eti~ tfai 
789 5 max -3.065 1 -.003 1 NC NC NC NC 

~'Z90I fri5.;fi!:\ni!J}l§:i ,1,:;;;;,r linin f}~,~ii'.r,-;fj;zae{305i.\f)j;J'JE §$.~ ;f?;,;1t.t~1:~?6"§%ib::t~§'~ i-2',1 ;,;f~JNG'!;;~ @~ t[f,!fN®"'-1:f~ ~si~1 !1fill1'Neil~11 td;:~'! i!f'iN'.€:f;'i.!i'll if~'{; 

791 M87 1 max 315.326 .9 .264 9 NC NC NC NC 
. ,\t7f9-~ 2~1;z,@::,;1;(t\'1-/4 bs;,,i'f min fH/;Jiii[;k!g6~~:;1211'.i:\'r.:i~~~t f:'.\1i~ ~;1;gr.:;1~~'1'(lofr1l~:J,~'i:{· 1&-fJ ~:m~M€i:fJ?,ii :r;,,1;",; tt)J~Ne:;';T°,~ 'P<{f ;r.11~N'efr1t~ :,;;:,)~' :1~M~J.O\Th\E 's+£1 

793 2 max 315.326 9 .264 9 NC NC NC NC 
ilii!i~ ;,c;,:,fa''0'"'i'::"{~i"- ,,:-,,;:,,, mm !!s\t:Ut::{5fiftt~t:1i7.;/Mi~:i i\'ttl f.,ifi:({Jk"'otis;t;Zj;c!Jif~ 111: i-1@N(:f;p4 ;{i?fil: tltiN@;t11 '~if\§ rf~l&-&iff§j [f!I) :\f:11Nl;jt}1l :1:f;j 
795 3 max 315.326 9 .264 9 NC NC NC NC 
i~:::; lt!t.f;lffiiA 0tr0Jtl~liiil6]rtt1'2:iitLiiiti,"£lf ~~ ~J;'iffJ{4yl!j~;'.~l;l11'.f fif~: :iiliif-U~;J \t:$1 f;'tjRi'AJtfii ,::i;;~ i'i/mro~]ff lf;1¥ ~islefi?i i,f;':f 
797 4 max 315.326 9 .264 9 NC NC NC NC 

r!tga~ ifirri 2;,;;~;~{~;~ff;fb1~21'J;";,;:;7,1 ilbt~ ~'ii~;~;;.1.Jr1fil;i~;;;;i~1;:; ;it~ ;~:;,wGZ;g ;\'.;;k ~;1'.f:(Jc;~r' ,~;~,;~ ~lid1ma:;;"lt,; ~er~~; tt&Kr®:.g ~;;:~ 
799 5 max 315.326 · 9 .264 9 NC NC NC NC 

Iiitotn ??}It mli:1 [,:;?;:igt:;;:~6s1\t2I:l'it'!\1:¥W !i~ ~%,~Jtt'ioa§'ti'tft'iii\1 '.(f'i :i'0Nt~r1i }tt t~\11'J'eJ;t 'iMW tti11:N@1M} !fl it:sN'Gftt~ Ii".?] 
801 M88 1 max -3.065 1 -.003 1 NC NC NC NC 
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• Member Sec Toraueflb-ftl le Torsion Shearlksil le v-v War ... le z-z War... le z-Too W ... le z-Bot W ... le 
:302 •. "".,, min -742.305 2 -.651 ··. '2 "-"Ne· · ····-NC-·" .. ' •·' ·'.NC>'.· -ec··. +'NC/'-·:::;,, 
803 2 max -3.065 1 -.003 1 NC NC NC NC 

·ao4'',.:..'··•>':. ·.•·: min -742.305· 2· -,651 .·· ·:t <NC/-:,::·· ,NG···:··_, ... ,·:Nc>:::,·,,:_::-::-·•_:.:/NG>-'-'>·; 
805 3 max c.3.065 1 -.003 1 NC NC NC NC 
806 ,,. /,,·; · ., . · · ··· min · -742:305· · · 2, -· ... :551 · . ~f '·: NC<' ':'f. c:.::.Nc' : :':,i )/Ne?· .,. .:·:1NbtiiLi? 
807 4 max -3.065 1 -.003 1 NC NC NC NC 
tsos1 i;;,:1s:,:1, .. JT ::'; 1;<-.:; ·min .. · ~14t305.;..,. ,2, :- ,.· :..:;6!tf ·.' .. ,. _;:~(,::/(Net/:,-,., /.,NC/\ ,;e::.c,; )\:Ned;;;<;:;/; '/{Ji,!'@1ii.til.~::: 
809 5 max -3.065 1 -.003 1 NC NC NC NC 

itfl'tY 5r:::,:;:• rriin .. -742.305' :. 2·:: • <651·. ·< ·::r ?,Ne'::; ;,y:; ''0 Nc>·,; :.·/, 'i-iNe?:' \E\ ~:.:~iNerff:!jJ]i 
811 M90 1 max 143.718 9 .126 9 NC NC NC NC 

:Ifl2·· :\;-,·.://:;-/ ,.· ·· :, min . · ' : ·· -2A73 >: • · · .. -. .f': \ .. , =<obi< <· :i;fal J1;Nct% ;x ·· \fNc:t:r -,:2 k£Nb:f!J t".:'! ·,?Iii;;J'eWf L?'!, 
813 2 max 143.718 9 .126 9 NC NC NC NC 
;•s:t'AJL:-s':i'-'·'f/t, ! -:·'''. min > . :..2A.13'· ··. · ·· -1: : .:::002·,,:;;:n· \if. c<H;JGt/: s./:i H!U1.JG\Y LL ;y;;;N·ef~, t'?, '.fsftN'eW'I r,t±i 
815 3 max 143.718 9 .126 9 NC NC NC NC 

i'ifHf ,;t/:-/1:Y·>. · ;<;;- :· i'nin ;··• · ... ,:4473,.::,.;::, ' •·-• •• f;, -·· .e:::·.0·02,,:•:'{? ,:fJ HlNCC\ 'JJi1 '°$/N'CJi:t'.' <ti HE;l$i'.Ef%!: I1d %tr:IJ:@$1;f •0.1If\ 
817 4 max 143.718 9 .126 9 NC NC NC NC 

i:81il1E•;7-y:"''''" :.;·.-. ;::c/ min } . . , : ::.2,473::>,:, ., • ' ,f' ., 'i ••::-;:oo:t:t/X ii-.: :J:~i&Gis"J :,/;.s !it;lKi@'.:'.> ·;:;;:, Ht°NC;h!.t; \:ti t1~N(gi111i £ff 
819 5 max 143.718 9 .126 9 NC NC NC NC 

Va,20, t{,f'/J',\:'i-<i° ff\: mini::'-< .<. : ... 2,4:za::: -·•: 1/ t·· .. >Ado:t''>/!/ ):{t; tffaN©'t2+ W:i f\(iNbW? (:\·: ::{'t!N€'}i1'.tX :•.;;.} U1iKfe!'i/JliW,) 
821 M91 1 max -15.143 1 -.013 1 NC NC NC NC 

i822i \F[.t'?\)''.\t ,,::'';)' min ; ·••'·_ .. A 4741961''> • · )Si . · . :.1:294?)?/i 'H.E !ft;N@'i{f( itf ~\)NG?,::; k<? tf;NG'fi:S t>I tffVif.fe~ !:c\i:;, 
823 2 max -15.143 1 -.013 1 NC NC NC NC 

/32;:F :3//l'NI>•>; .•::=: foin \ . <. 1474,96+: ·:.· 8: · :_ ';t.fzglf-//i!}. +a/ a:/:8)[".(jffi'.:.W;:; ,;:'k(~ ;!;i\'NcN;:: iLFi! .//tNG;f( );;{f;- {m!N'tl'!f[Jl Jlt~! 
825 3 max -15.143 1 -.013 1 NC NC NC NC 

'!826: :cz:::i,,c> ,; · ,-;:/ • m•iri C · :. -.1474:961': 1 
. · >Bi =: .; · ;,f294?-<> fs:1 ,,~:i'N~t\ ~l!:". /f.liNB\h I/A f1Nd::W\9 c:fr:: W11N'&"t\1i Jti 

827 4 max -15.143 1 -.013 1 NC NC NC NC 
!'828\ :·t:',i!:<·f/ ' /hi miri :f :.L1474'.96.t ; .:. , : 8:i ,;-. >,i1;1:2MH:+i.A N3-V :::fNGL:O:; i/::):'i: if/NGi'.Fi' .,,.:: .. , "' -:·::: . .. {\i!N@i\:Dt ~Bali 
829 5 max -15.143 1 -.013 1 NC NC NC NC 

i:'8301 ;;:,,/C:{:'!' _/}. .C: ii/ iiliri I< . '~ 14 7.A-'96:f > •·. · · · a, ; · · ~1i294Di'ii' ;sr, "~rni@j.f;: ff~ ,'.J:l~N"©tH .)(\i t:!fNG'..)Vi j~'!~ '.)ttJf;fGls4'IX!t 
831 M92 1 max -4.957 1 -.004 1 NC NC NC NC 

fat@ t)ihi:i-/.X' : •••.•• min< , <-1093!594 ·•·· . 8 < · :~'.96?'-:l/tr 1°8'.:i :'{:!f~j'G'fi:) '.f'.'.l'. '.i/riNb\tk :{:\ ':t?tKiet/c ttUt:; :::rt~i~fc\l';{ >H\ 
833 2 max -4.957 1 -.004 1 NC NC NC NC 

f33·~i \ft{,=?)/0'\. :; (: 'ic;, min l:/ · • :1 o 9:{594/ :. -··• , $i > "': ',c,::;g5 y;/iW l'i:f) :'fo)NGJ~i ,;;:;:; '.f;_!.)N0/;i I ac:,;.;. )itNG•tih i,f'( 1i!Nt/J~!5;ii i{t;'.'-
835 3 max -4.957 1 -.004 1 NC NC NC NC 

:ta351 ,:?'.::JXt/·• c:< =>)t::· mill < . \"1093:594> · · •·. 80:. : . ?/95•,p:c,o; Nfa 'm\iKfG%k:". :;;:;,: :-ftNb§J rt. :::i~Ntft'1 t12 \'.½¥N&11;:~J ,tJ.si 
837 4 max -4.957 1 -.004 1 NC NC NC NC 

18313': ;-1:;?l(Yt::?i,£, /;';\\ min · , =: ~1°093;594 · : :cs' /:{ · ;.''.".:'.96X:°:?hf:; '.'.8'./: :'.i;[N'(t1k ;">'O' &:]!Jc4f:i: I}?} {/1/N.J'eii'k Af?: l~J~B+.i tJi1', 
839 5 max -4.957 1 -.004. , 1 NC NC NC · NC 

ta~oY t·'"''"'' ,,;:,c;c,_, J:tti 'min fi0\;;/,~,1 b93't59Wi''•,:: t ;;at'.:· ·?fittstfl'B\:ifaf;,et ~at ,!\1\i!S!©t.11-tt ,;,:;;1 ~!fi,Neffti @U liiHN'®'@,i: ilfrt. %trn'l&;fit ,,,1:;i1 
841 M93 1 max -29.376 1 -.026 1 NC NC NC NC 

fB..42:~ 11,jJ{i";!.!;/jf!c :,:gt min f :·,.:'::;f7,t(554';<{({ hf! (;ft'.,\{.;:456~{f;J:\f;if ~4¥t IJNN&I2-i; :Kt: ~JJiNC~it 1f.mt ,ff:£°N©'f!,( ;~{ft f4@1\l'Gf!t{c;l ;fr}hl 
. 843 2 max -29.376 1 -.026 1 NC NC NC NC 
f8?f:4: !;''i''n{tk'''=' , , tii-J miii , , : ':iJ)171~654'--t::t' ;:4) ::;?:i\'J~rt§6l11if'\}i )4\ i}'f:N©W-~ ![;:?ii ;,j}liN€i\1B //;} ~~%N'.@:tm ?~if' fr1fN'.©}tt~ 1\Wi! 
845 3 max -29.376 ' 1 -.026 1 NC NC NC NC 

't'[~6i ,. ;. •·"· t@(i/ iii/rt ,/•: >C.:11,1{654:iU;/ W: Vi/'i(;:JJ}h56'.\l;/f:'),''f ?M D-0\'i'~.fG~a H\Wi s\'~&'0.::l~J' IM?f ;t;JlsJg1}~] i#i1 f;@1f:iJ'@ft~ ~W'. 
847 4 max -29.376 1 -.026 1 NC NC NC NC 

·18~8) f~~f?t>f:'7'\ ::;;+;, "min ;y;;: ::,::ift:tf/:}'54\:!:\'.> AJ i'.??iif.;i:156';':i\i\;f; ;;:if): ?11:wcssr;i:; 1•,1;,1 fif;l$°Jb(t% [tiJi :Y±il&Gm~#: '#/F fl~ffl~i!~ Lfff:;; 
849 5 max -29.376 1 -.026 1 NC NC NC NC 

\:1I5tt ,t~;it~;:e,,;:/,,J;:~ l"i~\: ffiin :ru·t:,::.Jti{65'4/F s,r,_ {4;, i::i·Yf1:.'.t'f56::fiH:l'~f 14; :f1ttsi~[i J@i Z::?Jl~@tff ?rt tiii~i'Gfii?Zi '&.i.if '.~,Jru&t!f~ Bifl 
851 M95 1 max 0 1 0 1 NC NC NC NC 

f852I 'Mg1/:'1Mtt@tl•}i:'i! inin }f:;::+ ./ :;fr;/://?}/.; if; •.:.• • '-'i?'f/i:\,-. · "" \\ff}; ;;j§[N@fii'it J{{!it ::;Jw'e@t ';!f}\)i it'Ji/N'@rft)j, f:!J.% !:t"/¥N@Jf~: Iffi) 
853 2 max 184.527 9 .154 9 NC NC NC NC 

185AI ;ttrtt1c;:1~'£<!E! r@itx min L'!·.' •-?<~s;-30Ifi:::.<=::.t ,:::,-.:& it/frt#:oo:ftmt,.fl ~-m Ll=@~&e~Jr f::1t litNttllift IJJtr: :1tiJl·q08Ji t:;1~ ;~r~tiiefti:<t itr;; 
855 3 max 184.527 9 .154 9 NC NC NC NC 

Fa5m ,,," · '·"· ,·"'; it:'t( 'rriin •;;. ?t'.·~aI~o·g::1:?2T ·1r :;y//f1,roo3'.i/;'01t11 tt1-Y tt:riSrerirn1r1;;;; ri111wc!Hi1';fr,rf ?};;KJ·0s!~ 11r? r~1sr~~ .mII 
857 4 max 184.527 9 .154 9 NC NC NC NC 

IB5iti 5:i:it?i:cr::. -' /:Jc;. ffiin 'Fe ... :: i~3:'36'g:L<'.:, t:; F. ::"'i:'-;!003:•:tffft iff1t Ai~N@'~ ~c;~ Drt~fG-Ri? (t;;;N; fKN'Ci?i !t\\' %3.lfJo_J@]'t.st':1 
859 5 max 184.527 9 .154 9 NC NC NC NC 
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Member Sec Torouenb-ftl le Torsion Shearfksil le v-v War. . le z-z War... le z-Ton W ... ·1e z-Bot w.:. le 
861 M96 1 max 187.52 9 .165 9 NC NC NC NC 

::'a52'.,:/,.:"·.,r;;f?:c'': ·'.i\ rri,ni·' .•' -245Ji24 · · · 6 :.· :/"~.216•i/'.· 6>:Ne:'/ ;.< Ndi,t:~;:::: <!Nb':.:, :!tN'Ei? }.(! 

863 2 max 187.52 9 .165 9 NC NC NC NC 
'864irf:J'<::·tC<' '.·/.• min, :.: ·.· -245;924 : 'ff •.·:C,: . .:_216. ff .... NC' '.•:.I\Jc.::: :,::, .: · Nc'n :Cc i\.Ji.J(f/ :'( 
865 3 max 187.52 9 .165 9. NC NC NC NC 

f8Blf'f.?'t'2:;\/t''' ti \',fofri" ,: .. ~245.924''• · · '6:1•;; :·.:.216:·•:/ f5• /XNc: •>N'C/:\/;t <'-'Nb'·': .i':'::lH\lb''.:' '/:,, 
867 4 max 187.52 9 .165 9 NC NC NC NC 

.· (Stisi ,;y:,,;, .. _, ·" ?:La:,: foln ;/,f,s,;:.:z45'.92'4/fo\/,. \6\~ :J•.:.::j:~~216>'.i':?£ '.;ff :,i"i'.N'@k\1/'{. r:iN0':Hlcr) ':?.Ncft ·UF,'lASJG'.:ri;i. Ni:' 
.869 . 5 max .. 187.52 . 9 .165 9 NC NC NC NC 
i'870:: rxm;;cY/':j::;::•iJ :+,/•; min /L .'::~245':924';::::::t :: 6' .: '<;c::.;21s: .!\'; (6\ ihNe•·:•s ::v ii.O''l',J(]"!i\ it;;;. 'Xl\ic;'U:' :'ti /:\N'b:?,:. >:> 
871 M97 1 max 143.718 9 .126 9 NC NC NC NC 

:&'l2ff liii,;$!11li{@K:iJ. i,;\;;'.; mlH V<?W/ii2t473U>')'?i )ifo ':%:H'.:<ooz .. i)';J{ :Cl'' fJ{N@F; '/ i;i{fNG1LiI lh:.c ;/f;l'{Jdi:\ ;;,,:,:: f'.:;t~-J(H':r 'iii.ti 
873 2 max 143.718 9 .126 9 NC NC NC NC 

c:a;z4:;, ?fit}/llift'(t,\: ;fit> ffiin %s\H'.? 4473' :::.hr }:. iih /k'J\A002Httl;¥; '.id\ :, : ... l\i:cf,c;:: [,;;;:. }tt!NGNU: 'YHi ,Ui*J'C'.f'i ;;;.;:: <i:N@:?fi 'L, 
875 3 max 143.718 9 .126 9 NC NC NC NC 

{816'1 ,;;;/>/;;,,;;;::r&Y JFf;\ IT!lll :;;t,l/,;/ft2{473;';(?'/'.•b \fi :;•'. '/§ff¾'.bd2';,'':?h ;'f f!};NB'iN )'J;!; (;t;t'f:Qetl ';"})\ "!:i/N:<1f!/l:H:e' :\t/N"efr:f {/:i' 
877 4 max 143.718 9 .126 9 NC NC NC NC 

!i87:Ifi ···· ""';,p,r:) ,,:;a, · miii •>trfi:-2:47?3:";J'./'7 \1U :)t?ff::Ioo2i 1\ '/itN@:i\ ?/S :I'.:':NCJ!; f:iHt Jt!I:N~iJ\, i}iJ lf!N'<t!!i ,;r:t 
879 5 max 143.718 9 .126 9 NC NC NC NC 

IMO; \r}ttfa~~:t;;;::::,t './.::/ lnin li\?> ;2~'471i(t/ di ,:, ',Y~'.002 \c:;';'fr ':fi /:J;Jc't} ·=•fi; iidr;Jci@ \;/, \YN~i}Ji /{ t\N'GMX /t 
881 M98 1 max 143.718 9 .126 9 NC NC NC NC 

taa21: ft;;:;)t,JlJi,t': r?r:,: 'mih :\\t:c/ ,:;21413·\(:,c;; : /.ft t?\:•:too2ttf{ tt" ,,,;,i;Ncti:: ??' iii:si.r01fo: 1iill:: :Vi&c)U1 ?Jr rB:tNct:Ji ;,;,;;: 
883 2 max 143.718 9 .126 9 NC NC NC NC 

fgijj}; ,, ., ... !(,j,,'\i:~ii*ia<i:fa,/\ :•;1t /!' }t¾iolJ2/i LI /1:C i:f)iN'@'.:f r;;,, i'?if4Eff{; I?> ::;:S::'N'@f{,; iJ;'i:( f:'.1}:tsfc?t!' ;::v,, 
885 3 max 143.718 9 .126 9 NC NC NC NC 

2saB¥ N;NAEf1nt1}~;1; Hr~s:: mtrf '''"'':<: , ,.. < '"'' t1,[i :i,•.ii::s~;nn? ·" , •, , ·: ';;1:; ?WNe;:;;6~, ;;,; ;1;;{,1fflg,:~fi Itri )WiN'o::.,,:c: x:::11 £illJiKi0i!N 1J:::t, . 
887 4 max 143.718 9 .126 9 NC NC NC NC 
rMsJ ,,, " ,,,,. !~''''' irHn 1tm/!tJ:J2?4t3t2, L· · ;:1;; ,::" <:,;;002,, t:T ;1;c t\1:Klctu:, Ef? :t"tfJQcWt, :,r:c; t;; Nttje: c:,g Jti,ji(.fe,ir:" t·/ 
889 5 max 143.718 9 .126 9 NC NC NC NC 

,:S9{).t ,·,,c L,,,,,,,,,-;:;, :C'.c<''c ifuiri ;:E;:;</::,;,~2:41,3qUJ\';\ :il''i ;:;.;;,;~'{"JI002>?f:i':' :/1% ,\YNG""i (};\ {if::~'(EfMi j,;!! /i',';:N(f;;/ "?ii ttN<:fi!Y r ,, 
891 M99 1 max 143.718 9 .126 9 NC NC NC NC 

m920 ~l?rnJ;f,g;m;; iiiif0J min :;;r:f,f?gz!4-'t3ii:J?l'/' 'MX '{:i!{>(:Cfbt)2:tWf{ Ur: ''lNB'.<! Lt/ i.if{,'N(Jt\ ::;;i('?f'iNc);}t ,tt/1}'.N@~fl'·~>: 
893 2 max 143.718 9 .126 9 NC NC NC NC 

fif![@K t:tl'.IiKJ'iIT/tIW '"" '" ffiirl ttt'.::Ji~t':';zi47lfihDf:i\ '.11}.'f \\O{f){?(doz(ttn:. ;;g i'111SictHI ,;:::,';: ittHN@fl,"{{:C ;gWKJo:<t t@:ff11Ne,tt);;,:,:: 
895 3 max 143.718 9 .126 9 NC NC NC NC 

18967\ ,·· ,,~,,,,, '''""" 'ffi,fl l[J:/;J8,i/~2:lti3'.'~itiXi d}f J%f:?i'i#td02'.\it% id\ ,({Ne{)) Wtt~; ;tii{N@'i();i jff.;{ \i'tJqet;,: .<!D {J'!NfifiQf I\')!,. 
897 4 max · 143.718 · 9 .126 9 NC NC NC NC 

i'89& {[ll.l~t 'rn1n Z:f?iig;;2f4:73'J}N~:;:K; ;;J;} f[;/;f:DL/i~oo2:tIJiii:)t '.f1'i nfftsHihJ ?i? f:@';r;fell:'it iffff: {!iJf;J:Ct{l; J;Jf &JNG'fili, 'l;if: 
899 5 max 143.718 9 .126 9 NC NC NC NC 

~9o'03J ~11rt.i/f'!ii%tf.it.:i:f:,, ji:;±ff~t ffiiri ?cii#t{t;,!:iit~21~1?i3~i,>il+~t8t ''i~f{i ~;!;:,Z.'atiil-'fff02~"1f!f1)i'ti' ;;4,:;: ,¥f:iifSJ@'1,::~; :::rttt lif~N&fa;c i{~~{f 1;\;4NG,in~ /:M; ~:iffi!N©~f~\,1 ,{:,!; 
901 M100 1 max 143.718 9 .126 9 NC NC NC NC 

!9021 %1tt'hf hl:ri'li!1H1/{,; !JJ!/?;t :mlrt !.'!i1Jtfo'§ii:~2'14its;{(L:'.!;:JZN~ tlc: ,'t.t{fefi'<'#'i'i1Jlf2'f1'::f/t \ff? ;@&eii~1 MJ:J \~fifN'G]li:ll: ;:ti%, \1ttNl~?NJ' w:n ~~ffsj'fjl')i)".t l'i'.'N 
903 2. max 143.718 9 .126 9 NC NC NC NC 

i§t):4,4; 'min i;:'J,'.~t~\til/.il21"4¥@'\0iii%(:!'. ,:iff!i) ;s;@Jlt1it:002iJ.:ti:~'%1 :"\'fj 'r@r:ffl©;i~ :¾Y~' ttqt]fflC4[~; tv:?J :f5!N'0tt:\{ '8ff fdiN@i'.WJtf;ff 
905 3 max 143.718 9 .126 9 NC NC NC NC 

i9"0'6t fil{i~~~~t~tt.trI~ 1tti£ fri,r,t 'l:?½t0!'.Wil;,2i'A;f3):WX{;f;)tfr :,Jtl.1 ~Ltlfti)i,;002/f:fJ@;!; :ilt \SlN@J:iJ,1 rntit• i(~'/N@11¥l %~(};; iiJiNietfaft': tttf' :tWtQc\1¥11 :(~ff:!. 
907 4 max 143.718 9 .126 9 NC NC NC NC 

f~@lj frlin !lili~t~½¥i'¥i2147:3;t;firJff:}; :£11 \ftiif'1t~002tt2~it1 ';};I i!;JJ1N@flft ~Jllfi Fi~N0liiff. fit.t. :/j!z,\Nttftltt ~:i;E ;;\,l';~l\i'@Y/.ti'J ,,if(+ 
909 5 max 143.718 9 .126 9 NC NC NC NC 

Z9Ji'.01 ffilrl ~WJJtii~If!l-2::aq;a:iN!:il:\{;<( '.ft1')i) §1:'iifilfiloa:tiiti;J. rtJJ \~}]N(1(/¾{ !J.tffi'J i:fi;N©.:;{:;;; ;~:lf/ :;t~rir@B~ · ' 
911 M101 1 max 143.718 9 .126 9 NC NC NC NC 

¥9il~t ~f;'$.\i.t:Mf~~'(1t,~~i;\ k~~)J; ·milt /.~.s.'i'lt'.t;~g2¢il:.'la:ii;;~J.lih~: ;5~~ ,;i,:;;,~@,\i;.1002}\;ti;~{~ Stk ~i~~N@4•ik :,,:f4) lo:;{,N©;~~ ~:ffi'..i' c,{;,:JNen,t '.f;)!;~ ;J[!,fli.J@#fo, L~iJ 
913 ? max 143.718 9 .126 9 NC NC NC NC 

~9'll1¼l'i; .,,.~,,,, " 'nitri Jltt\'1,;~n:c~2I~1a@<£!Irwr '.'ifft; :W.ircit{i'F;tQ02{lfi\Wf0 l<Jfl r.t~N'e½~t.1 j,~z fi)!lffl®:'ntz :f;M \ifiJNtii?if '\:t,H frfj'.Jffl~!¾.li: tit 
915 3 inax 143.718 9 .126 9 NC NC NC NC 

'.t9til~f Miti i\{li'1tttf%2t4t.att1ff.tffi/1 tfii ~½.'N~2~@02'fbf;;~,0: tl:i ililiN~5J;{ Mt'll ~1%1N:~!N~: ?tf~1 •1.if;;fflGtitiI! J~;~ t~~©'«tfr. 'fQJ 
917 4 max 143.718 9 .126 9 NC NC NC NC 

~9it8'~ e:":'iJf;?0E~2ii4ik3'!Li'E.':i'i,!, 14~ ;,:;,::f?ti:J~0021Y•~~:ci~:~ 0;:it: ,giN®di~ t,:*;:: 1!tt.iiN0fi!'IB E*"~ ii?Effl'G?i.•~s ,11~(•'1: lf;;;mei:ti/ 0?'? 
919 5 max 143.718 9 .126 9 NC NC NC NC 
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Mem.ber Sec Tornuefib-ftl le· Torsion Shearlksil le v-v War... le z-z War... le z-Too W ... le z-Bot W ... le 
920 · · · ·· : min ·-2-.413 · · . '·1 ' ..:,002 .,· f · ·Ne··• • • ··.NC: Ne··· · Ne;/':/" 
921 M93A 1 max 315.326 9 .264 9 NC NC NC NC 
-922 _;::',-:- ",::~:>miri-·'··---6:ft2'..- ·1-- ~.005•:: 1· :NC'-:! ··,NC'- -/.NC> ,, .. ,NdV:'/;; 
923 2 maic 315:326 9 .264 9 NC NC NC NC 
924' > ,/ ·.·· :,: -:,. ,:.:/I min, ... · . ~6:tti'· -:1 · · ,· ·' ..:.od5i ' ' ·· 1 . ··. NC"i - :' Ne<; -:.•;Kie>': • '-'Kict/ ;:;:,.; 
925 3 max 315.326 9 .264 9 NC NC NC NC 
;92trI;)·;.,yy;..;\}/,, ttt min;;<·• ··:6AA2::, ;.1::.::-.. •1-; ;. \-<oos-< : ,, a1-: 'i'NC>• <+= ::YfNC'.:/ Ii- :::;,r<fc+, :,·::-ii::,N·e:1H Y(} · 
927 4 max 315.326 9 .264 9 NC NC NC NC 
t92EfV·::'i:·\,": "",:} t?n n,in /.; · :_ ~6:fli'-•·:;·:•:• ·t <:d05 :-r .· .. 'NC' t Y\ " NC\ '°/N'd\·< - J\NeFti~H/; 
929 5 max 315.326 9 .264 9 NC NC NC NC 

;93i):; ···:/'.:;; tl~;:t, irtiri j,•;;:',\6A·12'·:Y: ... ,1:,· ,,:: ·0::005::·, >· ·•1·· ' .. :Ncfr:\? •:NiJ')hf twev: i<!.t(;(r~.fctb) fdl 
931 M94 1 max 16.044 1 .014 1 NC NC NC NC 

'93i! '?'/:;f;'?;i'\i./5: ;//i' min ;::,'{·;..:318:328'' : i, :"6', i' -·•(;;;279,<' ·. 6;; c ,NG/i: ,:,:'; ~'. *f(ff:''\( ?'>'Nlf't}/,: ::t::fiNmt:fj;/;~J: 
933 · 2 max 16,044 1 .014 1 NC NC NC NC 

J;g3jij:% f;;]'?."\'.:Ft\):WHP:T~ min [1\'·::/:·:.:atif328 ::. :\:;:, !&' \ •''::''/2-79' • ' '.6\ <:!:NC'fi' ';'.:{\ '.:iiNG't:t :/) '!:'.!NGr~/: \it ,j)i?N'@!!f;t'. ff{} 
935 3 max 16.044 1 .014 1 NC NC NC NC 
i9@6t };'t)?fD?ft/,j ;;'/(\k m,n /,: x:~iltRi3281?r// :JL :> · ';-;2,79;'):i/: m: · ·;,Nc:;::~t ;x, ,:;}NC!L~ '.'/:: c.'.[[t:r:(Jt)I{: !:fr' IltiN@J:l'.1{ l(ti'f 
937 4 max 16.044 1 .014 1 NC NC NC NC 

f.93&1 :,:;r:M'.:/ .. , :\'it l\ftfil mi'd :;J.'.'/'.'i3:ia'.32aif\''::, ?6" Tt2-ttf'H'/ ' :e": :-}NCtt r,cn JINc''."?; th \/11~:fe]ii, }(;\ :t:'%1'(.fGWJf ,:trn 
939 5 max 16.044 1 .014 1 NC NC NC NC 
;gJot t,YEff"t;,t:1;;; f:;:'.:/ii rnin '>:: J~.~3J8J328 /; '.fV i <'f279 :: ;5~ f}{t(Je,{:t c.U 'i\NCt//{:} ;t\:Kle"';ii itfl:V Bi!iN'@i;i'.fl ~;;~t 
941 M95A 1 max 16.044 1 .014 1 NC NC NC NC 

1'§a-21 :;1:?'.fft'?ti.tt?} rtt lnirt i/i/, , ,"c.s'fajs2a ;/,),''' \13 <1210 , ,,:. ,w t Ne·,:;:t ru I:FNc/u x+, 3{~.fett tcm ;;j;rni@itt; :rf;;x 
943 2 max 16.044 1 .014 1 NC NC NC NC 

1i94'A:9 · , ;,; ·'"·'•' m'rii ii+=\';'::3tsf328 c'. Cc\ ,; 6 '. .\i:.~12-7!:f •· jf · >>Nc?:A; ; ;:\ \?NGk? /\,'. fajM@'i'j $3\ tftNQ;;!,:,Jo/!:1 
945 3 max 16.044 1 .014 1 NC NC NC NC 

tg'A'.et · , "U E:Ot/ rnin i,,y,:,c~:tr8:'32a: :· • \, ,;s::: \ < <~:219: ,;, , l:i) \IN(:>t '::,.: J1;1SJett: c::> t rt:r1JI:;;t t;;r 1t1iKJetit '};;i/i 

947 4 max 16.044 1 .014 1 NC NC NC NC 
I948:' ., ... ,, .,J;{: ,,;::•uH min '>':'i''••~:3'18(328> :·: 'ff· ·. , >!;;:21:9'.:f ; f5', ,,tNc-nt :> ,t:·•NtiN 'i:h:i r:rn-ier;:,,; ;,;:;c i:ZiN@@;i ?1!P:-
949 5 max 16.044 1 .014 1 NC NC NC NC 

1950; Vi''f:IF\/'t' ;j~ YP•;r; 'mfri ;,·. ·,, ~318?328':>> ; ::5;, < x:,2,,tg"\ · 6; /iNC;t;• '<"' ;;'?Nbi:'.) :\,: "'jN(j:'.\'lc\f }%r-:re11H t?? 
951 M96A 1 max 2570.716 9 2.152 9 NC NC NC NC. 

/952:f JAttFfJ?;\i.)t; ~ft: 'mJn \i!X:{::)'1927]:j77\;';'i'i /6'' i'flH413< : /6'.: o\JNtKW ('.( ,\'i:N'c'f;"{ tA {'.11N0itt; '?(: {;ffiN@l(i:j; i2U 

953 2 max 2570.716 9 2.152 9 NC NC NC NC 
\'954;; .,.,, ':'tx; f'.Fit i'nifi ;>.":i::Jifg2't'\9io/:'i;;;:' tiif :: :·::,'~1:'814''1'1 ,·, ,:if ?1'NC?t ' L f.~tNcfot'i./'f tfING41\b ,,,. • :~: .,. 
955 3 max 2570.716 9 2.152 9 NC NC NC NC 

(955\ ;;:_,, ''·>n ffilii \/',;,::::f92:n9Tt ,}:/. ''6) };, :<:ifi614''\f.:f :: 6\ /:'d\JG{) '..;\''. ihlf{Jbt:: ,J::) ;:qj\.J(j:':;\'.1; KI} 't{N'&tfo\ iii, 
957 4 max 2570.716 9 2.152 . 9 NC NC NC NC 

i9'§8'i ,, ,., ,, :': ffi111 !:;;ii\i24it:9217.'!9%7i~di}:,[' i~6:i ,;;':J;>U@n6;f4,;, :,c; ':60 ;~,J~NG'f;tr ~-~;:fi ~:!f1'NG~1,t,;: i1H' ;@iN©~1t1,:;~~t: rJt:;N'@~f~i :umt 
959 5 max. 2570.716 9 2.152 9 NC NC NC NC 

f.960'1 ,,, .,,,,,, /tWi;; nWn 1YJ.-t:,:,19ttt:tio/<'t:tt/? 4.tf; :·t:'.'/'iiit614iC:.:i';,, 'ff: 'it'NGtlJfr ff:tt '1{N©18:1 ::;;::,;; ':t;IN@Ii1'.l.~ @"Jt, fJit~©1l/f; ,::\'n 
961 M97A 1 max 2630.188 9 2.202 9 NC NC NC NC . 

~9624 :l!~rl}J;fi!;~'Mf?l'it ';;lfli ffi,R i:ik?if¥21'28':542l:ff!i: eiai '.::, )',;;J{782f(i/ }6'; · :,'.fNGN(fa :Xii l¾EiNGt-'i~ Jift {i\ir;J@'t?.9 1\\(1: Il:'.%N'.G!Jit t[\I,';/ 

963 2 max 2630; 188 . 9 2.202 9 NC NC NC NC 
19641 ;4{(\ft\!){it:tiTf~i\'~ rri'ifi f\'}j;ciiz12BrnJ2t/Vi, '[6( :j/,';;;)"j:,)7,azc,F·:;,:\ h6f' iWNCi?[l i'.<'?iJ 'i[ltNf}\{( 'f'';;i \Iltfil'e:¼If~ %'.tf ff,~N€f'ii-t '!ic'ii 
965 3 max 2630.188 9 2.202 9 NC NC NC NC 

1;955'. ff(&Jf/iN :I,',, , ,~,,,•; MM s!'Si/f:)t2,t28{5422i':'\'.' ,;'5;; j;'.";'c";i)lflt82ii\if , ;!ff ;::}NC1t: ,rfr i&t&Not:; ,Wit '.t~';i(SJQ)';(;t it~]' r1t1N:~:'!'i.!;1 '.fff!'l 
967 4 max 2630.188 9 2.202 9 NC NC NC NC 

f9'61fi e:¾S, ·•.·,. \:; tft\r min \'fj//i:2'1:2a}542i'½fi\ ,}6{ :.;:;;Uif!i{tgz;ti\!i',' Jet ,~XfNC%i l:O:t/c itf=Nctt t:f<, Iii!N©n%' \i}J:1 ti~N'~f;J' !f:.jI 
969 5 max 2630.188 9 2.202 9 NC NC NC NC 

£§:io'.1 ~' ;,,< •i;U¼\ Wiirf UH//\;¥2'.1'28£54i,~ttt1 t:6} tU!.f~;.r;1ra2J!?,/; 1-6~; :\fNG:!iE fg:;: fi/'!N&f\'.: lid It!J./N@i{{ft o:M-! ;~;:tNt&f!fii 'lt?i 
971 M98A 1 max 2335.187 9 1.955 9 NC NC NC NC 

t!l:Z~t it@1it~W~•;,\\)i ';:,'.\'.;Ji mirl s\i',HA12'ii'4010::fg,kkr& ;{&4 :}:\{t{i;;1(tif1'fr:j;;( i:6:C }·:IKl@i~'.:; ff~', ~%i!l'~.fe'.".'t };di: i!t%NG'.Ht Ittf i.'itisi'©&\?1 :s:ii,'i!; 
973 2 max 2335.187 9 1.955 9 NC NC NC NC 

1§11-1 iinttiJ,f~if;i,'iJf f];':tii/ min 1.ft'{]t12~fiif0m1:a-J.1F?} ~6ii tiY\:02;J1''79'1i~F/? Mill ;ttrmtrjf lf,fffi im'N&iliilfM\t !l~&t~£tt1 t~1 ;,f~isj'(jjt~i: flf.lj/J 
975 3 max 2335.187 9 1.955 9 NC NC NC NC 

f9:Z61 lf½'iii/ min sPti,\J2;f\itff(:ffg".'\;{;} Tai :t·I/1::.'1'{;79if!'\i/" 'c(f (:F/,Nc:;~\ ?t;) ~}}iNGi-:i} ,t{Jlf %111NG'Jl@ji}it 1}li"h':J:g;t;{ [iill 
977 4 max 2335.187 9 1.955 9 NC NC NC NC 
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DMJMH&N 

. : <Ri>P~24544IlEVld. 
. . .· .. Calculation #145579~8-CA-023 Rev 1 

DBVS 9GTS Bypass.. . 

. . - . . . . 

Envelope Member Section- Torsion (Coniinued) 

.. _. Page 91 of94 

Member Sec Tornuenb-ftl le Tor.,ion Shearrksil le v-v War ... Ir. z-z War,. le z-Ton W ... le 7-Bol Vii ... le 
979 5 max 2335.187 9 1.955 9 NC · NC ·NC· NC . :gao.:, ·'Ds,,.,,., .• ",,;: rt:\( min,;:'::_; -21'4<'i:M8 ;",_ · ·:ff .. :;··;.--:_f~79f ·:_/i·: l'L < NC;,,; ·: : =·:NcVS ;;;o.: ;;,:Ne-:·,· .v:;; :t-i'.NdN' -;,:; 
981 M99A 1 max 1531.008 9 1.282 . 9 NC NC NC NC . 

;,,gaa.: ;..'i_;,T/:\'i?t:::§:: ·:1,v.:: miri d,>A624t612· -·. •· ,_a· ·. :·:·<-1 :aB . - -> ,6, ;'.i NC"-;- > · , Ntf··- :'· :c '-'."Ne: , :-:e: .,:~NC//; .... ,._.. 
983 2 max 1531.008 9 1.282 9 NC NC NC NC 

. i9R4t''"?'·: ..... :;: . t:ffr\1mih ;;::, /,J1i524~6'.f2:·:··.r :ff· ::>.:C;;<<:t:atf;:;·_-:sc :6_; :.:':Nd·:>:•: : ?iNC-'-'· ,J};,,:r<Jc,/•1;-:;f ·h;N't}f?: cP'./: 
. 985 3 max 1531.008 9 1.282 9 NC NC NC NC 
.. 1gi35} '·" JB'iifomih /.t/ ;.<;~162M6f2(,• :./ ;{(f ,i<:/kESftf{<:{ [{t :-,\(N@:t: (\; '.:\N'(:;; :} ::i~;,( /'i:t-[e·::), tV.it ':l'.;j\J(tff, ;tt 

987 4 max 1531.008 9 1.282 9 NC NC NC NC . 
· t9'ast /t:tAtJtJ:;;;,'/ '.<'t::st mfn !";:;~:r:: ..;-1624':st2:, -tt ,iw :·,,_. ,?\:r:a&'- . ,,;: '-r€r 1·s:::Nei~L .ts- •· ::,rue { 1t,%- :;-j,~:Ne'.:< , :?,~, :\;:i\ie?:\ .,,'.,), 

989 5 max 1531.008 9 1.282 9 NC NC NC NC 
fggo'J }ff@f1¥i@NM ffi'fif 'min ;'!,}J>:1a24f6if2i::./1i) i:6t '?/ff::t';ti36Y>U.t0% ?6:i '~f:'r~.fG}) >< rrN'c'.t}} <~: ::t/NC'g/ tifif {ff~N€{i'{;. ,;(;r.jj 
991 . M1.00A 1 max · 1017.201 9 .851 · 9 NC NC NC NC 

' f992'i 1?;;jSiilmt%ili {iiWhrrHn ::;:;,:::e;i12J2M6iti/:'!,.= ii&i. 'ii,\if·..;fl<,hs':Ji;f :;ti 22NG!;::?' <> ')!Ncft:;1_,i::,:? .'E;{N'c/F 'i.iid ·fttl',lg;i-nctn::n 
993 2 max 1017.201 9 .851 9 NC NC NC NC 

f994t rrii1+1l1_@!i:f:rtr/ mllti 'frliri )'.;ttfr'\.J21?2tat> 1::o-, ;,> )i3\ (f,;~fiftots:/:;:n nr 9+Ntwn tc:. ;?tli:.fGf:"¥ WJ?f ?/N:0crit 1,/, ·.I?r~reru Hit; 
995 3 max 1017.201 9 .851 9 NC NC NC NC 

:ig!f~ itttt&ti/J,'i,'?t¼'t.fil ,J~fitJrAArn :JJ!Jft;1,i1:2'i4Ml::,:<Jc::: {l3t ,Jtr;:::::fto1ti>XM?r !'5f; 'Mfar~le0.r· '>': :iiNtf:+1:r, r:tKiu@} •t? xr::~.f&w.1r ;ur; 
997 4 max 1017.201 9 .851 9 NC NC NC NC 

:t§98i \':;' ;:,[/ ;Jt'.1 fr\fri F?:fo,{;it-2'f2f461i/.i:/ ,Uti :e.4;.;:;jl(H:5>:)/ )fl( //Net: ?> '.'.fNC'(; I?;:,) )'.f;tlj()'::\fi f? rrnKJt:f(} ,,:.:;, 
999 5 max 1017.201 9 .851 9 NC NC NC NC 

Wooo· m ,,,,, ,,, . '" ffiftt tlb}l01#:1~%t2I45ri?J;\: Mf'i 4?[ti:¥\oi5\m\;:::j: '!'.'6} ;_;:;:N@)J.tit ,:, ': ;\\iNc!J'.\:, I}:/ '.if'.}N"(i}:(i ',{".' JijJNG:@: {i'i'Jo 
· 1001 M101A 1 max 1234.237 9 1.033 9 NC NC NC NC 
:roo@f,JJ/[f}';fJfifl~~%fi; o!$8li fiiirl f(ttfW'it2if1f.4ijf497i/}',;ir Kat! U'i{f'.:;ff2'1f.f{,j:):i:J il6ti &\N'c1t\\ t > F'.tN©:'ltt ;,;;::>: \iiN'Grt!~~ }Fl\ }iiiN<?ill'~:~ '}''.:if 
1003 2 max '1234.237 9 1.033 9 NC NC NC NC 
W@ff'4i ::;H,%cc,:o;;(,c,;'ij' i~;,tlj}Afi1'~6'i497Vit'C/ J5fj 't':}0':)4itI}1ii;,1;\(/:@f lift 1/:?NcgJ /'• i''hNC'Jt} \};? ?/;ifti/tt(;/.l _;",'"'' ifi,N@J;,j/ C[sli 
1005 3 max 1234:237 9 1.033 9 NC NC NC NC · 

· . ij'.006' · "'·"'·' r:\:\If,? 'niin i:'.';g,i;'.ffiiA'A'.6J49.7/FT:t· T€fl '::ri?t;!:f;:2}i:1?;t+1 ':!6? i'.s!ltNclfl) ;/> '='/8Je;;;\! l:i\-? WiNG/\!f '.rtF ;J~Netm.:: f,Y 
1007 4 max 1234.237 9 1.033 9 NC NC NC . NC 
Jtaoa ,., "':i ' '" WHn 1:mi;;1r;;;;,i4'46fi!97:"'f/{) J6,; :i}.;h:)::;:,tfz1VitU!ti'ii \6J c'.'.:~"NBfiil Y;" ,t';Net/f \~_~] !;;;.if\l~\'.Zi Wii :tf f;(et-::r 1:ff 
1009 5 max 1234.237 9 1.033 9 , NC NC NC NC 
iftJi1@"'',.,. -~,.:;~, -'' f10.f:i min ijfi1i/!l!~t\it4fi~4-97J~t,? }6'.i 'i'<lW;;ctiia:ttu:;.:.r;:;, X6} iislN©it; :;;:- <'ji'J@l!;? Fj 's!tNt);&;:f ;i@;; f;i/Kl'G.'1(/l'i,. 
1011 M102 1 max 1491;757 9 1.249 · 9 NC NC NC NC 
lofff ,ff·:~iifiltJ!{fi'.lfit *;,Jtt: m1ii tJ,1%o1$.;{;J59~f'Ai?.°•tJ/! ,:f:irt r;t:,ttr!:ii4t~ta}~/f;,1r tit, Wit&&.¥¥ :?< ;?i:1Bfc;Iti' '2''£ 'I:.;;;f&'c;ttY ?&rr :f.tiNt:!1Wf' B::t:'' 
1013 2 max. 1491.757 9 1.249 9 NC NC NC NC 

. ff1:fft14 ,:,.;<C',• :, ;\'.~;i1? min !f~_i;{.]/}~t69'4{-if4'7,H21\t Jtf tt1'ftt)f)Ji:"18\'s}\2:} )SJ ;}i'/Nt!;fi ;;,;, \,'.~N~{f:f {:§t{ :t:HiN©iif.f ;1;{{:;' ,!!,~IN'.~Qttr /''""· 
. 1015 3 max 1491:757 9 1.249 9 NC NC NC NC 
• {i:]t'1;6 ~ftfff,"t'Jil69'.ltit4$'li¥!fi-Wi ~[61-1 ~;".ii!Ii'..:t}41i81/t@{~ r.16? 11il!.;N@\1j); ;:y;,; I[t}NC"tcif.;: '.B"i''J, 'AFJ!r:re.Jti 'i1tFt ii'.%N0~~¥ I~'![; 

1017 4 max 1491.757 9 . 1.249 9 NC NC · NC ·. NC · . 
iittta ~i4!11f{@Jit,1f#~tli ±fi~1¥,'; ,iffifi ,;#iitx~J1-ll:1:alf4t4\4ii;;}ig}.ii< ~&~ i'!i~;;~t.1~41!8,*ii~~t ,f5~ fi~½!Nlef<;# ;;fh~ ;~ci'.i;N&2;~ •;:.'.ct,~~ ~i~;N(t{s;~t iili:i ,~r,/~J©f~i,;i; 'ih#i 
1019 5 max 1491.757 9 1.249 9 NC NC NC NC 

. '.it0:2tl M;¥&%.fg]f[f~11'~i ,$}1ifi Hf,i, if/<'i/r;i1i1r1''694?4A.~i:o\"1M,i f?(fl ~f;'Y(~;,,t~;}i4i1:lW)l~'l.n/ :i,6\! ii\;ti;t[~t}: :!:'? )tfN'€\!JY (i'f1 {fjN~fi:\;': {Jiff ritrm?&ic!@ ;![t·t 
1021 M103 1 max 1433.101 9 1.2 · 9 NC . ·NC NC NC 
!f0~2 ~J.?Jifr1'?J.t~}l1{t Ifft!~ "niirii !.(e:\f'liiii;;;if/ll1..,1~9w1tillI%0!: ifali fifl11if4:tf@\1'.8Wg~M~\: cf&I r~JdN~:l '"'; tt'i!M®It:I, It/m 'f~,;fflB!f!' }\WJ J&!f~©_;g;f %•Ire 
1023 2 max 1433.101 9 1.2 9 NC NC NC NC 
11'.l!f~<i' ,,, 1rm, Afti.t¥~:Iti'frrrttt9Ifj\}ttt:f ~Bi rg{~0'%t¥@W€i1~iit:'.}t tst ~rnrettJ tf\: ,t¥JtiJe1?J.¥ 1:r1~1 ~)l'Af'©lnf; tir1~ Jf@Iruewit \f+r1 . 
1025 3 max 1433.101 9 1.2 9 NC NC NC NC 
tt02a: !JRi.t1!'11:lsi;:t1~~ .l~;[);l fflifi %,;;f!:~~'f:5:"z~f~9~~fffii,;;~: ii6& '.~EI&i~i1!Jo-3:1:~i/l/l,g~'f1 ~~ ~lH~J€/'llf;i ;/!:; i):'tr&e=;;t;: :;.§1c;: :f~Ng~;~t.1riit1 ;1:~,WNgfgJk; ;f~r; 
1027 4 max 1433.101 9 1.2 9 NC NC NC NC 
tto'2lf m"in ·~IJ~.\l.@ii'!~ilrftM1tfli;.<t~1ll li8!'./ i)}}.'f.'f@iJS1t'6{1}~~ [fflI ;?4;J{Je;;s',l ~,h;; i@NtfJ~J 'fWi ;i:lfi:Q~~l tfff: ~JJlN©li}~ l\~¥J · 
1029 5 max 1433.101 9 1.2 9 NC NC NC NC 
:ff .omi ,iTu~F-tfr~,1'§'!~j~:,t), ;¥-%;;;§; :tm~ foW410~'if,57..,,1t;:91khti'r'.d~, i:!fitl Lt?,tJ~P:4';1ff3'i!J~f;j.i-,;;;t\i_r~ ~t&i ~i,,iNtm}]}:f. }b:i~ t'/!1~N0-'.1'-1i~ ;jf;~~ %\~i;!SJ'Grk: ,,-,;t:tf ,g~5.N'@'.f;4~ ¾t':'i~ 
1031 M104 1 max 1297.091 9 1.086 9 NC NC NC NC 
1002 ~i[~~t~i,iec¾lii ;~~ 'rid'rf i~i":&~f,t°iias'3'f4'7(8,i\~";ti ¾.'6'4 ~i'.}lir4ll6tM0~t::~ ;,£6~ fii.;f~©i'~~ }:i; ?bf:fije:;:1/fo ,\#~, iitlffl~t~1~ ,½~J,t ~t~Nci,.fa~ ~"" 
1033 2 max 1297.091 9 1 9 NC NC NC NC 
ft;f9:4l tf~~fY.}~i~~}.t~i l~i£1 '.fnm itit4i2¾f~ff~881a,7[3(;~r!l~t W ;tjjjf.{j~Jj; }1(? f~jij@¥,tf '.;ftf ?~iN'&iiit tii!i? ~.iiiffl©1~!rt tmlt 
1035 3 max 1297.091 9 1.086 9 NC NC NC NC 
1u0a: i;~1?,~t'£i!;iif,i~ i~{i~ 'ntrn l~~~ztwi1;asat4r.a:~P;;;;:;"/ [6;" fi'.,;_:r1s'@1~tta21@.::iJ,1J£ 11"t>~ µJifN'G£.0: 1u~; 't+N.®T-6:} r£s1K :~t:wt\le.it.:·0; 0'rs,;t ,'faNe~~,j.:;ffg; 
1037 4 max 1297.091 9 1.086 9 NC NC NC NC 
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Page 92 of 94 · 

Member Sec Torouellb-ftl · le Torsion Shearfksil le v-v War... le z-z War... le z-Ton W ... le z-Bot W... le 
1038 · '·· .:,' >.: ·: ··./· min .:.1388.478' . 6 -1.162 .. <·: :a NC . . ·NC·. . NC> ,<·: . .'!'}~J'c·>· Yl 
1039 5 max 1297.091 9 1.086 9 NC NC NC NC 
1040 c-··· ':":'',':'•·· ··.:.·min.. -1°388:478·· 6' . · ·-t: 162' : ·:6: · NC· · _.:.'NC ···. ',NC' :·r .. ::'/NC<;;/? 
1041 M105 1 max 1358.911 9 1.137 9 NC NC NC NC 

. 1042 ,,, /?:/.;:·>: · min.::··: -1432:368·.... 6 , ·':i..:fl19EV •·-tr .<r,.rc> ·,: ·::Nt::,' , .-:~Ne•: :+:,/1&cY:t/:r 
1043 2 max 1358.911 9 1.137 9 NC NC NC NC 
ifoiifl;.+,;;::C/.?;fif,''.) /Y. min L:::.<"1432i36S··;· .. \6i :!/V'..:.1;199(.>.-:,. ,ff ;)~Nor,,. ,;: /:,~NC/:•i, i\i: i:!.:NGi?, ::S:) }8N©(\l ;;,:L 

1045 3 max 1358.911 9 1.137 9· NC NC NC NC 
:f<t46 'iVr' ,;: ·-; .,_,: m'fri ,, .. •'. -1432:368' . ::6:< :" •· . .:f;199.'· ,'·\ :,ff: r:'NC'.'> :••:•:,;: l\fc·. • "'/. :·:JN(f}~" ft:- ''\'.'&'c:>: '.C!:tJ. 

1047 4 max 1358.911 9 1.137 9 NC NC NC NC 
1'048 tr• . ... ··.•. ,, \ )\'[: nHn .;:, ·'.;'.:;c1432:368) :· ·:· 5:. · · ::j~:1:.-t~~f /T 15:. ::' ;:~jtj;:, iii ;:;::NG}J Yi-' i/NQif,.:;.' ,'.ii\ Jt,~Ne:!i:;f; 3fli2ic 
1049 5 max 1358.911 9 1.137 9 NC NC NC NC 

· ldsdkii;??;iii.t/;/_ :,ft'\; foin \;••;., ;f432'.368' •; :. :.,a3; ::rr ;:_ 'L.1991' = :-,, ''tf;: :NC'·.:. ";/;; (ilifNCi< );(! /'.N(J;-i?'. .,;::,:i tltN'.EitD e:•);"1:/ 

1051 M106 1 · max 1175.817 9 · .984 9 NC NC NC NC 
1ijs2. :vr;;H{gf1/-n'?\ tJ%. mln fr>':;.;;12a,fa5- , ::,;i ::-a:o ,-.:,:r .::1:;03tV+~: an :;-:>,rqetf 1,fn i<:Net\· ;:;;;: t,d~:itf;if 1m'.ii fi~Ne:!,W ::::;,,r 
1053 2 max 1175.817 9 .984 9 NC NC NC NC 
1'054 2:/,:;::@xJJ:1:tfJ fd(;, ffiin '.i:///:;fa.3,fr35/'. i..');. :ii:L o:,• .. ;\::t::oaf\i /: /ff \•:'N(!fJ i};' ::n:Ktcr; I;•';( t'i:!NtJ!f\f .,;:,;, ::HWN~T:.r ,KiJ'f 
1055 3 max 1175.817 9 .984 9 NC NC NC NC 
1(15fr /Li,,, ' :· it> miri \i:?iti~f2:S:if35'}: ;;, :;5( i\'.'}:)j'Jjg,r?;:t\ '·,&" /}Ne:?? frit ?/i&c:i ;;c;;;, Ji\/N0i?f ;Rtf, ;::,J1N'@11".i([) iW!f 
1057 4 max 1175.817 9 .984 9 NC NC NC NC 
:1058 1'•,'"'>' · "'''i' 'rrlih (.:<!Hi;l2Jlt35'(//. >; ?ai 5Ii.\'\,1':oa.1t'i'6:; ff6\ ~f/N&> :,,,;: ?1:N&'\}UY: :'i'?NCM,: ?ii? tfttN©lm, f.iI@ 
1059 · 5 max 1175.817 9 .984 9 NC NC NC NC 
EfoBo: ..... .... · :f:%1: miH ,'.L't?,:tt2a:•EJi:f /'. •t· ?6L : .. , '\••:~1.toa1t:r}t /5:1 'f riNcI<:t :.:(;r c::;1JNe\:ttlittt, Itf#J:cftYl :0s2;, rtHNttrr1r~ i,'Iiii 
1061 M107 1 max 715.971 9 .599 9 NC NC NC NC 
ifd62' \il':\:i!Y%ffW? j,;r·, miri i/ti::/~740\:'4'59;'.-: ,,;:, ; 6\ :,,:.,,::°' •.:,:;5:ti?XJ 'i6t itJJ.ISSd'.?• :,\;t ;/;:N'(:f;;t: f;;',i tilNet;f Hti1 tt1Kr<mt!:I I#i 

. 1063 2. max 715:971 9 .599 9 NC NC NC NC· 
fdtiiii'.' 1·,;,,,,,,,,.,., .. ,;;;t :;/;)} min it::?\;;1461!459:t· .''.':' Jb ,:,: : ,,· .. · :::et ;;'.;/r: it{} ;'#N8".:X it" ·\H~rg,;:;;:,t;t,: t.'JiN:Cfrt• XtlI 'j:\'iN@~'1/ LB''±' 
1065 3 max 715.971 9 .599 9 NC NC NC NC 
1'.06&. ,;if>''tii{;'j';,';:/t \':\ii mln H?Hti:;:74ijf459>',/:\ '6i: ; ?.'L//;;\'6lf:/.:;:;: itL 1:\iNG:::C::l th: L'/N@(\;, i;,J; li:iNCf} {:'fl {~Net.jg :S?·ff 
1067 4 max 715.971 9 .599 9 NC NC NC NC 
?t06'8 >m ,,, ... ' ,. ' ' mfn :::;Y );,14tt¼'lo§'i'.' // \5'. >>: :::C//62 : ?:/ '&c .'?Ne+ ;;,;;, f>i&c:!"iU'- i.i+.' t/iNef.X IiJ ,:JtifNGTf,t i'ti' 
1069 5 max 715.971 9 .599 9 NC .· NC . NC NC 
1at0· -, " -~ }6tA 'Afin :i)i'i?-'"t;t:i!oA."59):>,:1 :,6t.t ,i.c/;,:;;a2rn;:o.:r:xr n:f \tNcf?t /\f. ::;;rnicit? t,tr :;:ifKletg ;:r~1I I.f:im·et7· t"S' 
1071 M108 1 max 471.315 3 .395 3 NC NC NC NC 
1tot2: ;;:;,:,,::0t?.im,w1r} /%~'fr mWi \;;;y;;:::.4iagn1:ca::•::\fi t2r ;,r, ,:frtfw~,,f;fr ,~2{ rrNc':!~I ?I?= ::.:c/meitt i~;;~ 't\tNcG> ,th:c ;;tr:Nckt 0i!'ti 
1073 2 max · 471.315 3 .395 3 . NC NC NC NC 
:if(;j7;4 :';,;;,,""'·,;:;, ;;; ,,,.,<; 'in'in ;;f,/i/~4-'t8'."1A;ff:';·,:,:,; j2f ?'')/::· /ai'"i 'f\: ?2) UJijbYL F/i ?IN'S!:-?:\:"', :i,j{jC:iii i;fff; tmN§':7;;;\ @\ 
1075 3. max 471.315 3 .395 3 NC NC NC NC 
l\tiii.'6'. ~ ttfa;'c;\i4:-Z:if~(f,K:tzl;fi lilt /::Wit;{\{i'!~i.ib~<t}#!;i l(2fr &i~Nffh) }f~ fitlr:Nett~ ,J":)\ lEiliN'eit} i1t}2 '.J{tI&©¥c\l)~ Igfi 
1077 4 max 471.315 3 .395 3 · NC NC NC NC 
~:0.7.s: ',, ,, t\'t?;') ffiln tw;;t;;~7ffl~'.ftt8:Y.:;;!:J )01 iltiiiif'!Yt'Adff.i,fM;B: }2\)-DtNOfit't itttr. fal(N@11t::r: {H0z {r;f/N'.c:lkl .%~; f¾l/N:i':ftf; 1:if'fi 

1079 5 max 235,658 · 3 .197 3 NC NC NC NC 
;~!Oa'O ''"' ·"· .,UE min ,t:1M:'1½*239[056fforM;;}, !;21:i }t;>y;n;:)J~2i{)Yi};,;};f t,;2/ ,;{;!N0."tt! t?t 't'~N.er'?} \::ii?; ~~~N@Jt? f);t.;i :~rn'ii!J&:t;{; fi.J'4 
1081 M109 1 max · 235.658 3 .197 3 NC NC NC NC 
10'8:2: f;.:i,~{{Jlli@M),:;!iff:!1 ilfJ; ffi'in Uhitti}239i056'::}\(fi) :@J !/}•::t;;:rt2/dii:irn~i ff2f, \:li1NG.t'.:f; ;:;,:~ ;~i;j~€fg~i *rnii 0H0:&~,;~ l~~ l~Kl~1f~·''. ;),,~~ 
1083 2 max 235.658 3 · .197 3 NC NC NC NC 
3fftr4\ ~tti);.}Jfirl\l;iiim ~'.;,{Ek 'rfl'ffi f/etY¾;,23'§losBn,·;:;/:f lie\ (} :t:ir;;;J,s.tt-2H\f;tiffr \@: 'ft~N'Cilii !Sm!· ~U!Ntai!!0 ~'i'i'[ H0iN'@ff:i\ {ff/t "ii'ilfM~+mt l~*e 
1085 3 max 235.658 3 .197 3 NC NC NC NC 
.iflifatl' .~.-· '"'" · ,., ., ml'n :i:::ft?i:1123§'{056'.\:t':N? l2n :f:1t,fe:6]~Jtli'.6'iff} 12'.1 '.fJNtf}i'.; \)1~: \iih1N~t'½lf f;f;';'.f. -:l\(i$J:ctii'.'i t.1i1l i"lill.N~il9E !~it 
1087 4 max 235.658 3 .197 3 NC NC NC NC 
ii:ti88' ... ,,, ;[! §'{g{:i~ ffi1l1 \;.(::ii11:\l2-39f{l'56JU~'j:t; ~2/t ai-;;ttttii:L}z@;:";;(ist: f2t f:fJt~e';'i:~ '!.~]§. itll}N€!itJ1 •11:l~ [lcl:?i1N0£'.ti fie1 t~N'©14iJ! l~i~ 
1089 5 max 235.658 3 .197 3 NC NC NC NC 
ro9't!f '/V~: Wi,fu !i/~'.ff~ff2-39t0§6:lf {} ,¥2ti ~;i/FJ;'}i;:{Z:it:/"st{{f /~2,s\ ff;fJN©:i{ tt, lt}i1N'et}"! ?liit\l: f?~Ncf:Jt !j;tf,~ jtt.l;ru'@'l:tlli !fi\} 
1091 M110 1 max 471.315 3 .154 3 NC NC NC NC 
n:o:gz 1@ii~:frtt:i,':}~fJt2 ,'is%, min 1~;#1':'ttt~1s&t1~1:,•!~;/;M:- iF2~' l/;f'.t~;~f,t57&~,~,::frJ,i g;21; ffWs0NE't~;f :;;;y.,( ~:,r;:,,ru'e!:;J'.:,J ~~rf':1 ~::tiiNG:ffttz ff.ts& ,t¾./N:©\'i~fg ~r 
1093 2 max 471.315 3 .154 3 NC NC NC NC 
'.1'o!:1a' tr11t •ffi11:t ::tt:/~a.iat'f:11/?':f:;J ::2;1 ?:,:it?;::fstt\J'Iit ::s2~ :;:f\N0=:1w ri<~ Jm·ij@fiI J1l¥;r: J.ffiJ{.i'G'Jit: trlJf ¼f!IN~)fj ~1wi 
1095 3 max 471.315 3 .154 3 NC NC NC NC 
fi@!ii6 o'ii!,ii,l(;;J '.. .'OJ inin ,tl:Z@t~t;.tEff1,;f;; '.i/'' 12\ h'i/k)Sa.'.'ifstffi/?: lltl ;::;oiiN~frii \:;J;B; ;{j;F.J@f:.i'k'! i;~}:i i¾t;rfiG}]f; f~Wi! '¥'i'1tsl'@ttl\" :ft~ 
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Member Sec Torouenb0ftl · le Torsion Shearlksil le v-v Wac.. le z~z War... le 7-Ton W: .. le z-Bot W.. le 
1097 4 max 471.315 3 .154 3 NC NC NC NC 
11i98 <?'.:':~,-,-.· " r<r mln /.' -·. -478~1-1'i1'./~2,':, :::2 .. :· .. ,·. ·..: 157" ' ·: _: ,·z .,1,re,< ·r-: -::•.:,Ne:::: · -'<· ,?~Ji.JC·c.· '. ::t' :',)Nd\·'t l'.) 
1099 5 max 471.315 3 .154 3 NC NC NC NG 
1'.:1'00 ,·;':::');(,,:':/ .' :\/0i min /i·' -478Aff:?/'·: '-'-2 -> · :...-157':_.;.';: · .. :;( ,:::-NcfU: (;:a; .r.:~N°(}/. ·':' ·. :·.':Ne<~~ 1=,i~ ·':{NC:"-:;'J:,;/ 

. 1101 M111 1 max 437.604 3 .143 3 Ne NC NC NC 
. :i::102 ':'S}/?iT•,;·Si h/f' min ;/</'.'..441:122r<··: :;-2·;; ii:0:: ·-.:.. 145/'\i./ :-:t ./,~fdY.'/f 'Y! :L'*i(f:L -k·.- .'·>JJ(t'.'.):1, !.+;:; ~i~Nctf,'t /i? 

1103 . 2 max 437.604 3 .143 3 -NC NC NC NC 
4ffdll'. ''""'"'a/''~/~;; Yfri\: mtn f/j:=:\t~M.1'.:4221r•<i.:>:, •!2i \t=';, '..i:.1'4s:c:/kh; \2} '.::tNe!Lt 'i¥t >iN0/,;;/ :,;,;,,-; '::'.:'::NC:i''.f )tt(G 'ifilj-;j1:'Jtri,1 ;.,,:it 
1105 3 max 437.604 3 .143 .3 NC NC NC NC 
1tto6 "'r' , ... , .. \/(\} min l';::',:' ~441'',,1'22-\L';'./, ,,::f }';(·:<·t4S',. ·;x "·21' f.'·N©'if'} ,t;,\, ;£if6J'C\'/ t>.c>'.i!NC"tf j'\'!'ffNG\'.ifi\ '.Ji/i! 
1107 · 4 max 437.604 3 , 143 3 NC NC . NC NC 
\tt.tdff ,;; ,_·,:,: i\11.!\ friia ':i"-i\Mii44H1i2?/2/ ::~r f;/·',; ,¥}1"45;(/,/,, i.20. :9;,j(f€)".i(;/i :tfi i'iNC\~t }/[;tf ::::;r~1{Jgi;'.;f f{;'.t~; E1Jruot:ii\\lt,'.fi'c 
1109 5 max 437.604 3 .143 3 NC NC NC · NC 
liifo ,;;¥;;;:i:/ii'.it0?<~~; 1'-'Tac,.' min l/"./Ii!4',fFJ:i22:\/\.1.;i; '.!21:l // :;''.o.Jj::1;45,S ?{Ji ;: 2:: f> Ndilf; JC::\ _::rn•;;JcJf t.J}t ti)i!N©ii{{ X@ t§iNGi}t,1; ~mt 
1111 M112 1 max . 279,13 3 .091 3 NC NC NC NC 
1'1~l2 t<Ht.i#ffr/;;Ji '',tc{! 'm1ti :,c;r·; :t".iJ2:79i1:3"/fift!:r/; ff2\ "<){?::, :;I!'fljj91::/~:,>:'- ,\2/i ?86.fetit :!:Vi :/Mil.fC:iiA :Ht\ :::HiN'.C/\\1 \tft ·;tWr:tet.!fs~ 1-t-D 
1113 2 max 279.13 3 .091 3 NC NC NC . NC 
111w;:i: •-· cc;' w~t¼r m,n :;It?\if)2t9:ta~li:o:;t:? n:2;; ,>H<i;:;f 09,t!f:;t?td t2:,; KJtr:J'®fil:l '"E! ,c;,:;t;N<Y{< fJ,~~ t:;;:JN~frtt t:t'~t i:~:1Nr@ttt;1 tiiir 
1115 3 max 279.13 3 .091 3 NC NC NC NC 
11-fif~ ,;:,::;t?>. ,; , ;; i::lfW 'min'/•';;, >:::::2-79');1}3\':f;+:.; t2:: ':;('C}: ktHtfii<C: 52} ~NNCt\I }/H >JNCi}:,' .fJjJt if,l;N()'.:/f .:,\;',i tii:ltsr€t0J H:3 
1117 4 max 279.13 3 .091 3 NC NC NC NC 
1~1@8 ?i1t>fi:i}:i}i} !J:ti;{: ifHffl' flNHt)[ii2:i9'J;f3'fh.iPViti1 (2\ ?I:t(h~io9'110t:Y1 {;?( U\H~re~t1: 1.;;';',( ;(fNe'\J, :ttr )',if1N'®t,t;@:);:; ',[)J}N'©'ti!{ fa.~r 
1119 5 max 279.13 3 .091 3 NC NC . NC NC 
11/flao: ''"' min ;rm~frtti2:z§ffjiJ)}t'ff/i, :;~:';[ '.f{})_jffd9Jf:iit:1:.t/;' t2/ f;{{N@'t:]; ?~if; :litNCtJ :Jt:f ijf?'.11\i'(t::i'M'. Wtt i~i,1\Efe,J:"fi !'t); 
1121 M113 1 max 34.341 3 .011 3 NC NC NC NC 
1t1!22 :j:];{QI/.ltf?}/}i WJf@ min ,j;);-\E\¼HlJ:llft3'.4'fiff;{Ifh jQ,:f '.J}fi.i?ittiitif:tii}[t i@t :\!\1Nt'f;;:'} ,i}J'f Hif&G?f!:i '-);[fa. }iIKNft;;j!; {l~W fitN--:@};{! :iif'.: 
1123 2 max . 34.341 3 .011 3. NC NC NC· NC 
'11124 n':~f\/:t:·;;r,;}:/ tr%\ 'ifilli ://ff'( J,;;34,341,ifV:=/Jfi !,!2'' f;'f;:l:tJo1diiPXt ?ii \UJ.J@tiI); .;;,: •0/'NC\i/ 'Cf ;:'.,fNcrJf !.;f;':!. \iifN'ctJ' tit 
1125 3 max 34.341 3 .011 3 NC NC. NC NC 
IM-26 .:::::: ~;'.'~",)iii; "', Yt};jE:34J3~J;;;;;;rg:;c;: :t2f t\?t··tfd'.1it?<•Xf: /2? ftNefil,:J \~;;/ \i/N~~1!\1Jti liiii;fN'@\/::iif.foS 1:;,'li\f@t'.1i ;;{11 
1127 4 max 34.341 3 .011 3 NC NC NC NC 
ifi'f28 i:'t\?::'&'211,;;b ;f;'\zti 'mlfi i{l';,ct:r+1~34'f3a.t\ti:1?t< {2tJ /tti!r'.f:li0'1tfttffi:,J '&2:\i ?ff~N@ti'i ;i';t;),i ;:');fNC;j;if: {;'./i:! \:"il:W~l0':JW1 .:0',\E mmi"iletlrJ t:E 
1129 · 5 max 34.341 3 .011 3 NC NC - NC NC 
1wrao ,,,,,,d,r.,,,.;;1/f,Jfdi-:?}}fi HHiit 1rt:s;,:t,t,fie'A!ta!ii.1ft;t.p~'. ::i!Zt t:&:sJHoWJiiFJ}Dti I2,I @tN'eitw; (),;?;'\ ttt:Ne:tnI Y;?J i@Kl§.ili tri ;B;1"Ntt1Bt1 !;;_;',~ 

1131 M114 1 max 68.924 2 .023 2 NC NC NC NC 
:1{1s2 :Jif?i:ift:-:'.3¥tli1~ ,'ffi:Jtf! Wl'1n :~tfi)It11i;t5ai1:i24('11t2:u:; tIBt it'-F::;;tJto2s1?,1?cI% /?:at %iiN®ttf 1_:;JfJ ,I~iiNte\'.ifo \tY:iJ :11:u1K1~l1t stf4i :tttf\l:@Ii(tf~t;· 

· 1133 2 max 68.924 2 .023· 2 NC NC NC NC . 
\fif~j:if . , .,.,. ""~ '""''"' .'mifi Eli}:ii'.:{i'.ii;J61t[92'4'-(tZltifcsli ffsl m1;;tt,S:1f023'}@j~; t3W r&XiN&]JJ; t~ti: 1/ti:tNeitt:[ ?ffefrt:1 ;'ff;\'.N'@;;H';) ;;;;~ ?.J9fN~f!,s~ !It}!; 

. 1135 3 max 68.924 2 .023 2 NC •. NC NC NC 
:1'fl'3'6\ ,c,, , i{,;tif/1:\~a·afgg4:~~~1:m~;Jt ft~:~ ttff.,t'.':kJ:i~@i1fii'/4t~:fj lrai'.l ~'f:ifN@~~ff ~Milt ,t)i:#Ne.i?:fi J\1\i itf,{1i~'elii' ;;1~'½t !.\?:i¾N'G!i{~J ,i~I 
1137 4 max 68.924 2 .023 2 NC · NC NC NC 
ijt1:s"a ,., !E1/,:\;4J1fff.;if81924fi!Wi:g',f1 i@:/1 iWJif:4:"ii?!Oe§f.tiitWW {s~ :&'¥.N~if:'.4 jfi~ '~ff':f&'&W'l1; tf!§\W \ttn•q&;;1tt ~l!:'/1! r.,ti!fileM!itf ni;,c> 
1139 5 max 68.924 2 .023 2 NC NC · NC NC 
1rt~@ Ht,n w.rJnt1it~:;aaT92Jtt~~;;r1:,ffJ :l3\t r,ti1~ni1ro2s;@¾t1:t1f :1atI :~'itr{l~tE ,:;'.".r:: !J0:i1N~t?~ ittitt ;t!N:Gfilt;;: ::ti1 '.£i1~&etl't& i0m 

1!~~: ~iit!~¾JE'~tMJ g,µ~ ffiffi t~Jjtr 1~=~1:£i~ik~t]W@i :*~n it~~~ff,J 1m1ti I'..i{;~-ij@; 1f4\J :t~rr~itt~; .ii1~i ifl~i:1~~~ 1Ir,1 
1143 2 max 50.802 2 .017 2 NC NC NC NC 
J;f~41 "'"'in ¼fiii&ltfi:t~5llian~~~ir'I['l/i llsii ::t§'.G1l?Jto:iif7¥10n}Jiii ~s3i fft§N'<rr:ifl ;j)~ )@i'lN'©&l~ ilttfi flf)!N'®ffv,f iii :JJ(~N&l¥1l ~j 

1145 3. max 2 .017 2 NC NC NC NC 
Kttii5' ''<f:;;: rfft'." ~fi"\'+Nfffi0'!1;1If1i,l~i J,3;t \iiitt!J©l~ ff!'-t~ fiW!NB?Rii; ~I}/£ \'t!l'tiN@r¼:{ %}~ I:f\'.1N@IJ~~ Wt% 
1147 4 max 5Q802 2 .017 . 2 NC NC NC NC 
~¾tM £f;';,~ifr~J~if;:.·mi:'iXi P&;/l;.½ 'rtfilfl' i;Mf:;s;;:,¥J/'.,;:!;i6:f802¥§,i,~:ti;1 #3\i 1,,¾;~::i..;~goii#,;,;rfiii,'Uf ~~ t~tH'q_@~~~ :if:';¥,¾ ,,:l;fbJGitt::; :iii~%¼ ~ii~N~lif," :;;tJt lil:gfflC~,:i~ ~Wii' 
1149 5 max 50.802 2 .017 2 NC · NC NC NC 
ffM"!~,o: ~WJi!~#i'tfijJ l~'.fti.i f°ffil'?t ?itltWm,5afatl2ii~frfil~~ ~~ 1&~:t!W.i~WWv't.'fiJ!it~ ft31. ~j£r.Jet~l t:l'f~ ?sf:iBJ~)ilfil ~<l &iigJ(l)f.J!\'!s i~!} ,1];,Ji'§J~f~i~ J!'{t 
1151 M116 1 max 25.931 2 .008 2 NC NC NC NC 
1¥1'6~ @:\tf!~Yl'.t~~~ t;,,WJl{i fif@ f4;ift1!git2il19-:'i,11~iht1it~ irafl 1:f#~?~tt~0tra:®?ir.fff fiWi l@ffflfrlt; :1':i1}! 'f.*6J@/JiWi !~¾ (t~,1Ne~@i~ 11~N'&I~ M!s 
1153 2 max 25.931 2 .008 2 NC NC . NC NC 
;J/:t'.§'A:~ . ",,, ., .. :mlfi :l,tilt£ti@2519:¥1[~''iftt!i ttsr il'0ltif/t0tl8)1!}1%11 it3@tl),g'.Nj~~f [,{[;) l*l~1N&t'f,f/2 &Ji.%' £s:M<J~~,\~ tt~:; iJIN&f:;t f/);') 
1155 3 max 25.931 2 .008 2 NC NC NC NC 
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Member Sec Tor~uenb~ftr. le TorsioriShearlksil le .v-vWar ... le 7-7War ... le z-TooW ... le z-BotW ... le 
1156 ··': ·.<.·•·0 ~ ... • ' min -25;93·f,.,. ,· 3 .. •• ·~.ooa. · 3= ,=:•NC'·:· . '~: .. '·'NC. : . · ·NC:. ·:·,l\fci/•,,i' 

· 1157 4 max 25.931 2 .008 2 . NC NC NC NC 
ttsa:: .. =>=>,i·• .-. ·min'·.· -25:931: 0·'·:·,.,.3_: :..:omf ·- ·:. .. 3 >>Ji.JC~\/·.::... -•·NC· :Ne/·. ,:,.,::.N'Gi\·:>·\ 
1159 5 max 25.931 2 :008 2 NC NC NC NC 
ii601,'•·://:f.i/.· ·: < ·; · min-,'.:' ,:·:, ~25:93'ji:!•· ' ,,F :.3• .· ..:,008 . ' · •~f ,:,:1:1\j(j.:,:· .. · NCi: ·. ~ > '; NC:·:, • i ·':·r~fet,;:;; :,,;,; 
1161 M117 1 max 9.903 2 .003 2 NC NC NC NC 
jf(f62 tMtt!ffKM, /j •• < , :m,ri >>, {} :::~:j;903W:,:,;(?t! iaf: / f :,, :.;;003-(.~;,:.< {3{ :l{N@i{;,;: . ·'=t · ·: NC::7 l'-'f·.= j);;Nc,1,t~ .Li/ 1.::t:NeH? l'!.'.c; 

1163 2 max 9.903 ·2 .003 2 NC NC NC . NC 
l!Hi4' ![iiii/'/!:'f.,::: r·L foin ':;//·:''i.'Cg;i:303,y,,:_c;.c,a;,tf ,; >·•,··:::003•·::;:: ':f: tr'.Ne'i?- ''/;: .:::Ne•;::?~ \)Ne'-<:'· .. •· ?/N:C?f{f,;:J. 
1165 3 max 9.903 2 .003 2 NC NC NC NC 
1'466 i.-i;;==,::;;e1< iii •"'~:; mrn t::<<·.'.:~9;9032,;;,;(r:I i3h ;i.i:?:.:;;.;;1-Jo3f::C.=/\ \3/ ::/i41~fe;,;'i; t; :;:1iNC/i; hi, }U?J(,i(!r,<': t.~i ;ttN'<3\?Jil i:tf. 
1167 4 max 9.903 2 .003 2 NC NC NC NC 
j'/168 ,.;-,:,, .- .·· ; ::,, '/:' fr11n ".;};::s:-;;,;9;903,fr,(:,.r::=. )jj :1{\'(:' =-;:003, :,:·,;_:,;/: '<3\ ttfi.iefi) /\ '/iiNC<· I\'· :: t'i'N'(lf':;' •:;:)!· !1!'.!iNe::NJ!'-}b, 
1169 5 max . 9.903 2 . . 003 2· NC NC NC · NC 
1!l;70 ·}?!:\t}<' :/ i·/'.=i ih,ri :',:,.< ',':<:~g{gi:53:;;,<;:;::r\ Lg;- ,',/!i!?X/~J'.103/:.'';,;i: ==a( tftNtt:lL ?ti \i!!NC:.'i ·\\; /\!NG/f ,\/} ,:::.fN®'i)lli'. Iffi 
1171 · M118 1 .· max 2.071 2 0 2 NC NC NC NC 
l!ih1't2 f';fo{:t,i/,()9').k={";} min i'/i;)/ ~2~071:J'.; /Lr, ;;3;; / :.\\: .. / -= ' · · .. ' t:f :='.aNctft :(t~i \ i;NCl·M r.•:;;~, /iit{,j@'C::)t )]:i'.f, ;,ttt~J'(l;.\tl: itf:;{j 
1173 2 max 2.071 2 0 2 NC NC NC NC 
ii]·ti'Z:4 /~?ff min ):.'?[':';J\)~2{6t:i'A?.ti\t'::, ;;a;: ~\=?,/V./.()" ///f,:' '.i:tl {@N@}JZ: .'// \/\NC" r/ V'I ,?JNC''f\ .Y:ff J'.'~i\i:e~Wi:~ ,!f~ 
1175 3 max . 2.071 2 0 2 NC NC NC NC 
h:ft\'itt ifff:1Ui!ftJ:{\{\ ?,Ti Min ·:;:;:::e:,:c.::~crt11;,;:,;n;r }3>' \?;a;,; ,, :o ': :1,\'."''' rar ~fit;J0J.:t a:; "•lNc:> r\}'i: T:\&ettt. ,,;n,~ ;;~il\fct{l/i ,;:,§; 
1177 4 max 2.071 2 O 2 NC. NC NC NC . 
filffta fcf;::;s;i<\;\ ·<n 'illili tc<,f;::::2to%1tJYBi/ \3!'. >,,./.' <u ;'.i/r>'iii <i +!tN(;}:f ·•··< ., •;KJ(jl/: 'ii( '''./fSJc!ii=;- \i:t\M1fN1'.i\'i.\f: If:'f!) 
1179 5 max 2.071 2 0 2 · NC NC NC NC 
ft80: .,,,yi;:;,', :;;.,_ ;., : :;f~ min i'tjXict~it01cJi,;cLJ:i;/;: '';3°: Xi ' . '.t;;:: 'e z'.'t \3/ \/if{f@fl': ''i!Ne,;c dii! ,5:NCGf ;f'f ii~1i~f<i%ll iJJ~i 
1181 M119 1 max · 0 1 -- 0 1 NC NC NC NC 
1182 t'.':t~!8(\i,W AJ?h W=ffii 'if:::'.,c;;·i,:n'W,:/f;\f'.;:;ri~:: ?'1:' C:'ik'0{0:::x.u·'.c·,;:r;; [i;i?NG/f/;(:'i/ '\i:':N0// i/i::: if)N€V{/ ;;.J]t:J00Ne?t Wii 
1183 2 max O 1 O 1 NC · NC NC NC. 
iiI'fii41 /[,-!U':;;JI1:;r'~/\i r'tt[1 HHn +t?.?C /? oJ.••t> , /:'1 tf:. •'·''%C: t,o: • t: L:J ,·w:; J=sfNG".i\i /::'.; '\- :Nd/¥ ,tf:t i.'i N@U? i!,\fi :fe)Nc;Ht :c;:,,,i 
1185 ::\. max o 1 O 1 NC NC NC NC 
1fta& '!:\'/ii:/;{i':-.: >i t'.i:{ h'ffn ::c'"' .• '''\o;,ty,-;.\c.::, 1r:: ?')(• i: Qi :., .•:• ;;:: ?f} fii'Nef:,\' It,/ •i/NG',)' i;:i'\ :/')Nefri./ ::;/':( 4ibN0:t:ff'. {'}::: 
1187 4 max O 1 0 1 NC NC NC NC . 
1lira& ··•·•'.,: Y>~ ffifrf l\\tt't>i:to:t ::::. ,,,;, :t1~;. ,, ,:· ·',%£0;;,:,i/t,wc::: iW, +;;;}i;J@:fi 1 ,:r >Jhle:)Yil'/,; t/:Ji,;rc:ar A's'! ;,;;11r--J'GitEi ttli · 
1189 5 max o 1 o 1 NC NC NC NC 
1tf9'a 1i;t'.'.t!l:~rr;=I; tJ?/ mirf "',",'''' •.,,;:,,=>.u"'•'"''::,·::,::/ Jf " ,, ... ,,,..,. :::>,,c, ti'lc itW:'N'ef.i?i:l<t >fwc:;:;q 00:::v \:/Ne?r c'.'.?i} 'fJt&0Ji,;, g~rg 

· 1191 M120 1 max 471.315 3 o 1 NC NC NC NC 
,1ffgg ~!lif:Wfi)iJiji :''i'.i!=; ffiin 1,:,;:;::::;,)i;473}1,iffi/t/Y/ )2;, ,,, ' · · <ii:.;:,,:;'/tf' /ff ff;!!iN.G't': Xii t\N(fi Pi )!/i'NB:t:::;, ntr )!ff{JSj(i=Jft,:'. \\:It 
1193 2 max 471.315 3 O 1 NC NC NC NC· 
11;94 ij/(fiftl;,1;4-'?c;\H!'. i,\;~tI1 iffiin ;:itJD!/ft4i8i!tt1\f.tKit2'} t2e ,,; t(\!~,,t~{) Lt\ ltWN€iff{) 'd\' ;?liNCkf\, 'S:lt i{/NGt~ll twit; fp;fJN~~t't ffiit 
1195 3 max •471.315· 3 O 1 NC.· NC NC· NC 
fiff,96' Jitt;Jliilt;:f;;i;it;:~;}; :f;'\:tJ Yfffn '/;t::;\i\'~'A:78}1::f;i:'({:7/}if tri{ ,_.,,,,,, ., ·--,/T'"' /\it ~/fNQ:;}\( ;:;;, <,)iNG)~i :E:, I~@lGt} {,t.t ~&~N@H::il 4tti 
1197 4 max 471.315 3 O 1 NC NC NC NC ... 
if['fi~B'. &1fftd::~';:@f!iiJt1iii flt:>f m,n ,t,,:,:j\f:±.4-78£il)f1tt!/:c,t i\2t ,, .. :.. , "\;:;,:~l' tff{ tHN0\ili!t ;1;1: \fiN:CHV ij;t inNO:s'./;l rrwt %H1m~1;J;i~: ?tt~> 
1199 5 max . 471.315 3 O 1 NC NC NC NC 
a~ofi ,tJ1i\i:l11Wl'tifirifJ MMtli ;jtfffi µ~·@):'.ifi.~itMt1it.t1:}Pi (Qi: y.,f.:;}'/;\ ;fl.• •·'· ,;,,;it ,Mt ',f.t\iN&f~t; p::;,: t'UNt§/,;i' =;;'i;;\ }\d~l'ctif }[f/gf ;:;f~fN'@J~?imf 
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> Vl 
I 

N 
..i:,.. 
'-D 

DuclSl:a 
81nOla. 0u,1 
anor..eu.1 
m,011.0u; 
Bin Ola. Dud 
81nDla. 0u,1 
121n0l&.0W' 

1211 
1212 
1213 
1214 
121!! 
12UI 
1217 
1218 
1219 
1220 
421 
422 

"' 001 
413 
41' 

"' "' "' 605 

"' 400 

"' "' , .. 
597 
m 
"' "' .,, 
5'1 .. , 
403 

'" "' 004 
412 
414 

'" 424 
410 

"' ... 
410 
612 
420 
800 
425 ... 
596 ... 
5'4 

'°' 502 

'°' 404 ... 
402 .. , 
58~ 

"' .,, .. , 
500 
427 .. , 
307 .. , ... 
578 
305 
400 
564 , .. 
306 
562 
580 

'" '" 426 

"' 721 
394 ,., 

,111) 

1.4 
7,0 ,., 
,.2 ,., 
10,2 

Membof 

M120 
M120 
M120 
M120 
M120 
M120 
M120 
M120 
M120 
M120 
M40 
M4S 
M45 
M60 
M4' 
M45 
M'6 
MOO 
M45 
MOB 
M45 
M44 
M60 
M44 
f.48S 
MOS 
MB5 
MBS 
MOO 
MB7 
MOS 
M44 
M44 
M66 
MA4 
MOO 
M45 
M45 
MOO 
M'6 
M45 
M45 
MOO 
M44 
1.46] 
M'5 
t.185 
M'° 
MOS 
MG5 
M88 
MOS 
M« 
M65. 
M<4 
M44 
MO< 
M44 
M04 .... 
M43 
M46 
M64 .... 
M46 .... 
M43 .... 
M84 
M03 
M43 
M43 
M64 
M43 
M43 
M64 
MOJ 
M43 
M40 
M46 
M<B 
M78 
M43 
M43 

Allachment S 

o,(l\al) c.<'•l t,,(kai) 

12.8 10,5 28.0 
12,6 10.s 7.9 
12,6 10,5 13.3 
15,8 ,~, 32.2 
15.8 n.1 ,., 
15.e 13,1 14.B 

TQll1Poratur• 
Ouc!Slz.a ("Fl 

RIGID Sc,; 1 •rnM 
FUOJD aoc 1•mln 
RIGID Sec:2-rnax 
PJGIO So,o2•mln 
RIGID Soc3•mwc 
RIGID So:3•mln 
flJGIO Soc4•mu 
RIG!D SCC.4•mln 
RlOIO Soc5•111,1l.C 
RIOIO SCC5•1!Jln 

81n0Ca,C~m 275 So.. 1-~ 
81nOla.OJtl 215 Soc\•mln 
BU\0111.0,m 275 Se;1•mai 
8111.Cu.Ou;I 200 Sa::1•mu 
B!nDLcl Duc:t 275 S•c2•mu 
81n01a. 01,c;I 215 Sec 3•111,1l.C 
elnCla.Oucl 275 Soc:2•maK 
8inOla. Duel 200 $t'IC2•mair. 
81n01a. C),Jcl 275 ·SOG4 •maK 
Sin DID. [Mil 200 soc :!•max 
8ln0!A.Duct 27$ Soc5•mu: 
81110/11. Duel 275 StcS•mGX 
8~0/11. Cuc1 200 Sec4•mu 
8!n0!a. OJCI "' Soc4-ma.x 
SlnOitl Cucl 200 Soc5•max 
8lnDla,CU;\ ~00 S-.:4•mu 
8lnOl11. 01.1,1 200 Soc3•mu 
81n01a. Oucl 200 Soc2•max 
81nC11,0uct 200 Stc:S•mu 
811,n!,;,, Duel 200 Soe 1-max 
BlnDl11. Duct 200 Sc,; 1~ma.1 
81n01a.Dl.lcl m Soc 3•mu 
81nOIL0vcl 275 Soc2•mu 
8/nC!a.Cu,1 200 Sa::1•mln 
81n01a.Cuot 215 Soc 1-max 
81n01a. Cvcl 200 Sc2•mln 
8r"IDla. Cu~I 275 Go: 1•mln 
81nDla.011cl 275 Scc2•mln 
Bin Ola. Dvcl 200 S•c 3 • min 
StnC)l.;i.Cucl '15 Sec:2-mln 
Sin Ola.Duel 275 S9;3•mln 
61n0ia,Ducl 275 Soc4•mln 
8ln0l11.0uc1 200 Soc4•mln 
81n01o, Cu,l 275 Soc5•mlll 
Bin Ola. Oucl 200 Sc.c1°rnln 
8lnOla. Duel 275 So; 5 • mln 
81nOIA. 0uel 200 socS•fl'lltl 
8in0La.0ucl 215 Soc3•mu 
81n011.C\1'1 200 Se.;4•mln 
81n0111, Cucl ioo Soc3•mln 
81nDla.Cu" 200 Scc5•mln 
81n0/a.Duc:I 200 Sl!C2•mln 
8¥1010. Ou;I 275 Soc4•mln . 
81nDla.Ou,t 200 Sc,;l•mln 
811'\0la,[hlcs 215 Soc3•rnln 
81n01a~I m Soc2•mln 
8ln01a.Cu'1 200 SocS•max 
a1n 011. eu,, 275 So: 1•mln 
81n01L CM:l 200 Sec4•mu 
81n0ia. Duel 200 S•c3•mu 
e1no1a. eu,, m secs-mu 
Sin Ola, Du~t 275 Sec3•mln 
81nDkL CMt 200 Soc 2 ~max 
81n01o.0\lcl 200 SocS-mln 
Bl!!OiL Duel 275 Soc4-m.u 
8ln0i1. Duel 200 Sec 1 •mu: 
8ln0La. Cu;l 275 Soc4-mp. 
81n0\a.Oucl 200 Sec4•mln 
8in0la.Ouc:1 200 Soc3•mln 
BinOi;i Duel 200 S!l;S•ma.ii 
8rlOla.Ou,1 275 Soc3•rnu. 
8/nOla. Duel 275 So;S•mln 
81nOIP,°'-"l 200 Stc2•mln 
81n0\a. c,.,;1 275 Stc2•m.u. 
81n01o. Duel 275 Soc4•mln 
Bin CIA. Ouc1 200 Sei:1•mln 
811101a. 0.XI 200 Soc5•mln 
81n0ia. Ouct 275 Soc 1 •ma.l 

8!nOLa.Ouct 275 Soc3•mln 
81nCla Duct 275 Soc4•!!!!n 
lllnOia. OU;l 275 Soc:5•mM 
Bin Ola. Duct 200 Soc 1-max 
8in0Ja.Ouc:l 275 Stc2•mln 
e1new.£Mi 275 Ste 1•rnln 

v,(kal) o.,(k~) 
Eq. 

7.2 7.2 
7.2 1.2 
7.2 7.2 ,., ,., .. , ,., ,., ,., 

Lood 

@875"F 

@400"F 

Load Load 
.... , •• 1 C811• yShlWll(kal) Cue :Stiom'(ksl) CeH 

0.000 • 0.000 1 0.000 1 
0.000 5 0.000 1 0,000 1 
0,000 • 0,000 1 0.000 t 
0.000 5 0.000 1 0.000 1 
0.000 • 0.000 t 2.000 1 
0.000 5 0.000 1 0,000 .1 
0,000 • 0.000 1 0.000 1 
0.000 5 0.000 1 0,000 1 
0.000 • 0.000 1 0.000 1 
0.000 ! 0.000 I 0.000 1 
0.484 • 0,270 ' 0,15S 4 
0,003 1 0.002 1 -0.101 5 
0,485 ' 0,052 '·• 0,015 4 
0,391 3 0.308 12 0.042 3 
0.485 • 0.051 ' 0.014 4 
0,486 ' 0,050 ' 0.013 4 
0.488- • 0.2e8 ' 0,147 4 
0,3111 3 . 0.307 2 0,042 3 
0.486 • 0,0411 • 0.013 4 
0.392 3 0,308 2 0.042 3 
0,487 • 0.0411 • 0.012 4 
0,433 ' 0,000 ' 0,015 4 
0,3Sl2 3 0,308 2 0,042 3 
0,433 0 0.000 1 0.01B 4 
2,413, 3 0.028 1 0.042 3 
0.41:J 3 0.029 1 0,042 3 
0.413 3 0,028 t 0.042 3 
0.41'l 3 0.0~ ' 0.042 J 
0,382 3 0.305 2 0.042 3 
0341 3 0.490 ' 0,042 3 
0.41:J 3 0,031 1 0,042 3 
0,433 • 0.000 1 0,017 • O.U3 • 0.001 t 0,018 4 
o.016 1 0.050 t -0.057 2 
0.432 • 0.002 t 0,019 4 
0.01'1 1 0.048 1 --0.057 2 
0,001 1 -0,080 • -0.175 ' 0.002 t -0.080 • --0.175 • 0.015 ' 0.048 1 -0.057 2 
0.007 , 0.002 t -0,093 5 
0.002 t --0,0711 • -0,17$ 5 
0,003 1 ,0,079 • .(1,174 5 
0,015 1 0,047 1 -0,057 ' 0.001 , -0,-470 0 -0,176 5 
O.Q09 , 0.05'3 1 -0,057 2 
0.003 1 -0.076 • -0.173 5 
0.0211 1 -0.133 3 -0,057 2 
0,472 ' 0.282 • 0,140· 4 
0,027 t JJ,132 3 -0.057 2 
0.027 , --0.130 3 -0057 ' 0.015 1 0.048 1 -0,057 2 
0,027 t -0.12& 3 -O.OS7 2 
0.000 ' -0.470 ' -0,177 5 
0,028 1 -0,127 3 -0.057 2 
0.000 1 ;:2.489 ' .0.178 5 
0.000 ' -0,"16& • -0,178 5 
0,328 • 0.000 t O.IM2 3 
0.000 t -(l.4BB • -0.1110 5 
0,327 .. 0,000 1 0,042 3 
0.32] 1 0.000 1 0,042 3 
0.268 ' 0.002 ' 1 0,018 4 
0.012 1 0.002 1 -o.0ee 5 
0.328 2 0.000 1 0.042' 3 
0.032 ' .(l,Ci23 3 -0.057 2 
0.478 ' 0.258 • 0.133 • 
O.a28 2 0.000 1 0.042 ' 0.2815 • 0.003. t 0.020 • 0,032 1 -0.522 3 •0.057 2 
0.033 1 -0,521 3 -0,057 2 
0.251 ! 0.670 ' 0.057 2 
0.268 ' 0,004 1 0.020 • 0.000 , -0.810 ' -0,180 5 
0.033 t -0.520 ' -0.057 2 
0.288 • 0,005 1. 0,021 4 
O,gQO ' -0.809 • -0.,s1 5 
0.034 t .(1,518 3 -0,057 2 
0.033 t 0,017 t -0.042 J 
o.m a 0,008 I 0.022 • 0.000 t -0,808 ' -0,161 5 
0.016 1 0.002 1 .0.079 5 
0.4BO, a 0.254 a 0,125 4 
0.480 ' 0.2$4 ' 0,125 • 
0.000 1 •<U07 • -0.182 5 
0.000 1 -0,608 0 -0.183 5 

'"" ~onding L ... 
(kal) c .. , 

0.000 1 
0.000 1 
0.000 1 
0,000 1 
0.000 l 
0.000 1 
0.000 t 
0.000 1 
0.000 1 
0.001) 1 
-0.047 ' •'il.058 4 
o.oD-4 1 

~ -0,2411 1 
0.004 I 
0.004 1 
-0,042 1 
-0,230 1 
0,004 t 
•0,212 1 
0.004 1 
0.004 1 
-0.194 1 
0,004 1 
-0249 1 
JJ.259 , 
-0.270 1 
-0.281 , 
,Q.177 1 
-0.177 , 
-0.292 1 
0,004 t 
0,004 t 

•11.169 2 
0,003 1 

•11.045 2 
•10,204 4 
•10,Hl8 4 
•10.932 ' -8.388 4 
•10.172 4 
•10.157 4 
•10,018 2 
•10.204 4 
-J070S 1 
•10,142 • -11.159 2 
-O.oJ8 1 

•11,117 2 
•11.075 2 
-10.10s 2 
·11,033 2 
·10.039 4 
•10,991 2 
·lil.876 4 
·9.712 • -0.282 1 
-9,549 4 
-0.282 1 
-0.:292 ' 0.00) 1 
-7.715 4 
-0.292 , 
-10,901 ' •0.034 1 
-0,292 1 
0.002 1 

0 10,603 2 
•10,615 2 
10.238 2 
0.000 1 
•11,$49 • •10.427 2 
-0.001 1 
.9,:zs, 4 
•10.238 2 
0.202 1 
-0,003 1 
·8.052 4 
-7.111 B 
-0,030. 1 
.(1.030 t 
-6,654 · 4 

. -8.357 • 

0-2250 

, ... ..,,. '""' 8ondil& ,,.. eMditlg Load Son4in; Load Totq1.1e (k• Lead , Tcrc!onm Load 
(kr.i) Cas• (kol) Case (ko) c .. , lo) Cast'I SIIUI (kGI) Cuc fJo, f~o, 

0,000 1 0,0QO 1 0.000 1 471.315 3 0.000 1 NC NC NC 
0,000 1 0,000 1 0.000 t -478,111 2 o.ooa 1 NC NC NC 
0,000 · 1 0.000 1 0.000 1 471.315 3 0,000 1 NC NC NC 
0,000 1 0.000 , 0.000 1 -478,111 2 0.000 1 NC NC NC 
0,000 1 0.000 1 0.000 1 471.315 ' 0.9.22 t NC NC NC 
0.000 1 0.000 1 0.000 1 '"478,111 2 0.000 1 NC NC NC 
0,000 1 0,000 1 0.000 1 471,315 3 0,000 1 NC NC NC 
0.000 1 0.000 1 0.000 1 -478.111 2 0.000 1 NC NC NC 
0,000 1 0,000 1 0,000 1 471.315 3 0.000 t NC NC NC 
0.000 I 0,000 1 0.000 1 -478.111 1 0.000 l NC NC ~c 
8.058 4 0,088 1 4.S97 • •2,525 1 -0,002 1 0.054 0.573 0.291 
0,047 1 -4.5117 4 -0,0811 I ""94,567 2 -0.434 2 0.000 0.513 0.291 
10.204 4 2,508 7 ,0,01111 1 110.808 • 0,087 • 0.056 0.846 0.1511 
11.159 2 1.685 2 1.583 3 322.Ut2 2 0,283 2 0.045 0.708 0,107 
10,188 4 2.445 7 ..0.099 t -110.800 • 0,097 ' 2,056 0.64~ 0,155' 
10,172 4 2.381 7 •0.009 , 110.806 ' 0.097 9 0.057 0.644 0,151 
8.3.S6 • 0.0611 1 4,163 4 -2.525 1 -0.002 1 o.0S4 0.53\ 0,265 
11.045 2 1.664 2 1,547 3 322.812 2 0.283 2 0,045 0,61Uil 0,105 
10,157 4 2.318 7 •0.008 1 110.806 • 0.007 • 0.057 0.843 0,147 
10.932 2 1.843 2 1.532 3 322.61J 2 0.283 1 0048 0.1192 0.104 
10.,.:2 4 2.2se 7 -0.0118 t 110.806 ' 0.097 ' 0,057 0.642 0.14:1 
10.204 4 2.208 7 -0,075 1 757.587 ' 0,605 5 0.050 O.B48 0.140 
10.818 2, 1.821 2 t.517 3 322.1112 ' · 0,283 2 0.048 0,885 - 0.103 
10,038 • 2.273 7 -0,075 1 757,5117 5 0,865 5 0.osa 0.835 0,144 
11.159 , \.178 2 0.GOS J 759.625 2 0.687 , 0.048 o.z0s 0.074 
11,117 2 1,197 2 0,Sl21 ' 75U25 ' O.H7 ' ..... 0,704 o.01e 
11.075 ·2 1219 2 0836 3 758.G2S 2 0587 2 0045 0.701 oon 
11,033 2 1,240 2 0,952 3 750.825 ' 0,867 2 0.046 0.6118 0.078 }lli!!Jil&ll! · 11,033 it~t1;i;.~~t~~\W~'.~i:ff i,~}~~; ~ 10.705 2 t.800 2 1,501 3 322.812 2 0,283 2 0.046 0.678 0.101 10.10s 
10.70S 2 1.892 2 ,.en 3 83917 5 0.0741 5 01'140 0678 0107 10,705 
10.991 2 1.261 2 0,807 J 759,825 2 0.887 2 0,048 o.698 ·0.080 ~~B]i\~iiiiili~ill~ 10.w1 

-!l!!{tllil\11lllrillitl 
~ 

8.678 • 2.337 7 ,0,076 1 757.567 5 0.G85 ' 0.050 0,625 0,148 8.870 I 
Sl,712 4 2.401 7 -0.D76 1 757,587 5 o.ou5 5 0.050 0,1115 0,152 a.112 N 
0.249 1 •1.563 3 •1.685 2 •510.S119 3 -0.448 • 0.002 0,708 0,107 1)1{,iJJt{tJ•1; 11.15a +>-0.5-G9 4 2.468 7 •0,076 1 757.587 5 0,865 5 o.oso 0.604 0.15& 9.5411 Vl 0.230 , •1,S47 J •l.e84 2 -s,o.see 3 ...... 3 0.002 0.8911 •. ,o5 IB~\ili"•:•ifi,~~~'11 11,046 

1~!~\~}lffl~~:~g1 l~f ~ -0.004 1 0.0911 1 •2,5'1& 7 •382,073 • -0,316 • 0,000 0,646 10.204 +>-
-0,004 1 0.0011 1 •2.445 I ·362.073 • -0.318 ' 0,000 0.845 ~::~: !}~i,ii:iti~ ,o.1es +>-
0.212 1 •1.532 3 •1.643 2 •510.599 3 -0.448 3 0,002 0.8112 n "' ~#,:,;!;,. ,1~•,t(s-;t1h1 10,W 

~ 
0.042 1 -4.183 4 -0.0811 1 ~94.567 2 -0.434 2 o.oo, 0.531 0.26S ~.1;;.r, 1·•.J:,MO · ;,~,.r;c., I!•,. 6.3815 
-0.004 1 o.oes 1 ·2.381 I •302.073 • ...().318 ' 0.000 o .... 0.151 

ltlt~lll 
10.112 

l~!~J~~r!ll~!l~iilll! -0,004 1 0.098 1 •2,318 7 •382.073 •. -0.318 • 0,000 0.843 0.147 10,157 
0,194 t •1,5)7 3 ·1.621 2 •510.5811 3 JJ.448 3 0.002 0,085 0.103 10,818 
-0.004 1 0.075 t •2.209 7 -87.381 4 -0.059 .. 0.000 0.G48 0,140 10.204 -0.177 I •1.682 3 •1.882 2 •279.900 4 -0.240 • 0.001 0.678 0,107 10.705 
-0.00<1 1 0,098 1 -2.2se 7 •362.073 ' -0.318 • 0.000 0.1542 0,143 W.,/:;•;:t.N:Tf9,:7~ltW!/-m~"- 10.142 ~}:.11itI:;fQ~eQJ:1f:--!\',a.r~i~mi-~.~~?,;:i 0. 
0,249 1 -0,905 3 •I.HD 2 -887,3113 3 -o.na 3 0.003 0.708 0.074 
7,715 4 0,089 ' 3.7119 4 •2.525 1 -0,002 t o.oss 0,45& 0.240 
0,2511 t -0.921 3 •1,187 2 -887.3113 ' -o.n9 3 0.003 0.704 0,078 
0.270 1 ..0,938 3 •1.210 2 -887.393 ' -0.779 3 0.003 0.701 o.01z 
0.177 1 ·1.501 3 ·t.600 ' 0 510.599 ' -o.448 3 0.00.2 0,678 0.101 
0.281 1 -0.952 3 •1.240 2 -887,393 3 ,o.m 3 0.003 O.OSIB 0.078 
,0,004 1 0,075 1 •2.273 7 "67,J.81 • -0.059 • 0.000 0.835 0.144 
0.292 ' -0.987 3 •1.281 ' ·887.393 3 -0,779 3 0,003 0,880 0,080 
-0.00,I 1 0.078 1 •2.337 7 -07.381 4 -0.059 4 Q.000 0.6i5 Q.]48 
-0.004 1 0.078 1 •2,401 7 -67,a,&1 • -o.0se • 0.0DO 0,815 0.152 
10,891 2 0,455 4 0.088 5 1017,137 2 0.893 2 0,038 0,8911 0.028 
-0.003 1 0,078 1 •2.488 7 -87,381 4 -0,059 4 0,000 0,1104 0.158 
10.803 ' 0,447 2 0.074 3 1017,137 2 0.883 2 0,03a 0.684 0.028 
10.815 2 0.468 2 0.090 ' 1017.137 2 0.893 2 0.038 0.672 0 030 
8,549 4 1,540 7 -0,032 1 1334,009 5 . 1,171 5 0.031 0.004 0.087 
0,038 1 •3.789 • -0.089 1 -494,587 2 -0,•34 2 0,001 0,4H 0.240 
10,427 2 0.489 ' 0,105 3 1017.137 2 0,89J 2 O,Ql6 0.060 0,031 
0.292 , -0,088 5 JJ.456 • •1043,886 J -0,1116 3 0.004· o.e11a 0.029 
7,111 .. D.089 1 3.448 • •i,525 1 --0002 1 o.oss 0.450 0.21B 
10.238 2 0.511 2 0,120 3 1017.137 2 0,883 • 0.038 0.848 0,032 
11.251 4 1,805 7 -0.032 1 1334.009 5 _ 1.171 5 0,031 :_ 0,580 0.102 
0.202 1 -0,074 J -0.447 2 •1043.888 J -0,818 3 0.004 0.0&4 0.02a 
0.2112 1 -0.090 3 -0,4~8 2 ~1043.986 3 -0.1118 3 0.004 0.872 0.030 
.0.292 1 0.031 5 0.420 ' 10~7.785 2 0.928 2 0.028 06'6 0.221 
8.952 • 1.670 7 -0.032 t 1334.009 5 1.171 5 0,031 0.567 0.106 
-0.003 ' 0,032 , •l,540 7 5,-531 1 0.049 1 0,000 0.804 0.0117 
0.202 t -0,105 3 -0.4811 2 •1043.988 3 -0,918 3 0.004 0,680 0,031 
B,854 4 1.736 7 -0.033 t 1334,009 5 1.171 5 0.031 0.5-46 0.110 
JJ.002 1 0.032 , •1.605 7 55.531 ! o.oga 1 2000 0.588 0102 
0.292 1 -0.120 3 -0.511 2 •1043.888 J -0.818 3 0.004 0.848 0.032 

•10.238 2 -0,420 4 -0.031 5 •1028.188 3 -0.1101 3 0.004 0.848 0,027 
8.357 4 1.801 7 -0,033 1 1334.009 5 1,171 5 0,031 0,528 0,114 
0.000 t 0.032 1 •t,670 7 55.531 1 0,049 1 0,000 0,587 0.100 
0.0:W 1 •3.448 ' -0.089 1 -494.507 2 -0.434 2 0.00~ 0.450 0.216 
0.50< e 0.089 1 3.134 ' ·2.525 1 -0.002 1 0.058 0,412 0.198 
a.sc., ' 0.080 1 3.134 ' •2,525 t -0.002 t o.osa 0.412 0.198 
0,Ct•~ ' 0.03:i t -t.738 7 55.531 1 0,0411 1 0,000. 0.548 0.110 
O.C'03 1 0.033 1 -1.8~) I 55,531 t 0,048 1 0.000 0.528 0.114 
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'"" '''" .... %00\ 
T.mperaturo Lood Lood •~• eondine . .,, 8(l(Kl'ing L..O 8onOi19 L..O Sending ,~ TCiq,.,e(k• LO<>d T0it'°'10ol '"" Mcrnbot OuclSlu, l'FJ AsJ;A(II.GJ) Caso y Shea" (ksJ) Caso z. Shea (ks!) CHe (krJ) Co~o (krJJ Cm (ksl) Ca~a (l,.sl) Casa loJ Ca:o Shear(kllJ c,~ fJa • f.,/o. 

11, 1.412 61nDill. C\.le 800 SIIIC I• 0.228 • 0.108 8 0.343 ' .. ,J.141 1.287 8.388 5,015 473.083 0.415 0.032 .103 
779 M'4 81,iO.la.Oucl eoo Sec5•mu 0.228 0.045 0.228 -0,141 1.297 0,3&6 5,015 473.083 0.415 0,032 0.103 
381 M3l Sin Dia. Duct 215 Sac1-mu 0.135 o.us 0,108 0,007 8,153 0.090 3.487 ~- 129 0.008 0,016 0.380 

"' MJ8 8/nOIIL Oucl m Soc: I •mu 0,153 0.158 0;101. o.,oe 8,384 0,085 3,167 23,427 0,021 0.018 0,404 

"' M'2 81110111.0ucl m Sc5•ITIA.'C 0.154 0,008 0,02.2 -0,003 8,357 1,Hl2 -0.007 1534.083 '·"" 0.018 0,529 
112 Ml2 81r1Dia. Duel 800 Seie1•mln -0.078 0.034 -0.453 •1.297 0.141 •5.015 "'8.388 •8.578 -0.00G 0.011 0.103 
110 M84 5[ri0ia.Oui;t 800 Sac 5 •min -0.075 .,/J,050 -0,128 •1,297 0.141 •5,015 .JJ,380 •6,578 ,0,008 0.011 0.103 · 
J53 M38 81ntkC>Jcl m SOC2•m~ 0.15-4 0,157 0.107 0.104 0.326 0,088 3.133 23,427 0.021 0.018 0.400 

"" M48 8Jn0ta.C\lc\ m SocS•mln 0,020 0,002 -0.071 ... $04 0.030 ..J,134 •0,089 -484.567 -0.4'4 0.002 O.•U2 
m MIO ernOl4. Duel zoo Soc1•mln 0,020 0.002 -0.071 -e.504 0.030 -3.134 -0,080 -404,507 -0.434 0,002 0.412 
,02 MJ7 .,. la. Duct 215 Sec: 1• " ooo, .oo, D.005 -6,153 -0.097 •3.487 -0.099 ·815.145 -0.715 0.001 0 388 
m M38 81n0la. Duct 275 Soc3•mM 0,154 0,158 0.108 0.102 e.266 0.088 3.097 23,427 0.021 0.018 0.397 

'352 M38 BlnOta.Oucl 215 SIIC1•mln 0,008 -0,005 0.005 ~.384 -0.108 •3,187 ·O.OBS •1241.477 •1,000 0.001 0,404 
351 M3e BlnOla.Cuct 27S Sec4•l'Nlll: 0.155 0.155 0,108 0.099 8.210 0.090 3.002 23.427 0.021 0.018 0.383 

"o M42 e1nota. euc, 215 Soc:5•mln 0,000 -OJl14 -0.183 -tl.357 0,00:J 0,007 •1.102 58,505 0.051 0.000 0.529 
JS4 M36 l!lnOb.Oucl 275 Sac 2-mln 0.007 -0.008 0 5 ~.:)28 -0,104 ,3.133 -0.0B8 •1241.4 1 ·1 Ol>O 0.001 0.400 ... M07 BtnOia, Du,a 200 Sae 5-ma.1. 0,369 o.367 0.080 T.245 0.558 0.891 1.543 83.917 0.074 0.043 0.4S9 
350 M30 BlnOILCu;1 '75 SecS•mu 0.155 0,153 0,10il 0,007 8.153 0,092 3.028 23,427 0.021 0,0111 0.388 

'" MJ8 6ln0i11. Duct 215 Soc3•mln D.007 ,. ,Q,000 0.00S ~.2a0 -0,102 •3.097 -0.088 ·1241,471 •l,090 0.001 0.397 
m M94 BlnOla.Ou;1 800 SDC4•ma;c 0,2.23 ' o,osa 0.222 0,023 1.402 5.661 ·4.8511 473,093 0,415 0,032 0.111 , .. M30 ,. Cluol 275 Sec4•mln 0. ' 1 ... 006 0.005 ~.210 -0.099 •3.062 -0.090 •1241,417 •1,0'iO 0.001 0.393 
40 MS Bin Ola.Duct 815 SocS•nw 0.135 ' 0.217 0.069 8,661 0.148 0.028 0.571 108.761 0.084 0.019 0.521 
51 MO e:neta.OJcl 975 Soc 1 •rnu. 0,171 • O.OS4 0,089 0,581 0,148 0,022 0.-189 10,812 0.009 0.024 0.521 
41 MO 811\0la. Ou;1 815 Sac: 4 •ma:c 0.134 ' 0.218 O.OTO 8,548 0,151 0.028 0,571 108.781 0,084 0,018 0.520 .. "' lllnDla. Oucl 815 socs-max 0.172 8 0,048 0.061 8,557 0.100 0-021 0.402 10.1112 0.009 0.025 0,520 

" MS 81n01a. Ouel 875 Soc:3-mu 0.134 0219 0.071 e.535 0,158 0.0 9 o.s10 108.761 0.094 0 ID 0.519 
57 MO 611\0la.Oucl "' 5oc4•max 0,172 0,050 0.088 '·"' 0,111 0.022 0.493 10.e12 0,009 0.025 0.519 
4l MS 811\0ln. Duel 915 Soc2•mu 0.-134 0,210 0,071 6.523 0,180 0,020 0.588 108.781 0.004 0.019 o.s,a 

" MO 8hOla. Dud 915 Sac 2•max 0.171 0,053 0,069 8,532 0,134 0.022 0,493 10,612 0,009 0,024 0,518 

'" M'9 8fl01a.C\ld 215 Soc5•rrin 0,008 -0,008 0.005 -6.153 -0,097 •3.028 -0,082 •1241.417 •1,0QO 0.001 0.389 
Al MS 8inDla. Duel 815 Sec 1•1TUU 0.133 0.2 0 0.0 2 e.s,, 0.165 0029 0.572 106.761 0.094 0.019 0.517 
55 Me B!nDfa.01.rct "' Sac3•mu; 0.171 0.052 o.oa8 8.521 0.123 0.022 0,49:I 10.1112 0.009 0.02• 0.518 0,0:19 , .. M80 (lln Dia. P.lcl eJ5 Soc5•m:ix 0,139 ,Q,040 0.480 0.550 0.02'1 6,511 0,185 187.520 0,185 0.020 0.0•4 0,517 

118 M94 8inCl.a.0ucl "" Se,;4•mln -0,07(1 -0,039 -0.123 -1.402 -0.023 -4.858 •S.881 -6.57(1 -0.008 0.011 0,\11 0,4411 
5o MS Bin Ola. Duct 815 Sec 5• min -0.022 0.012 -o.oeo -0.146 -tl.501 -O,ST1 -0.026 •286.277 -0.251 0.003 0.521 0,045 
48 MS Bin Ola. Due 915 Sec4•mln -0.023 0.012 -0.081 -0.151 -e.548 ,<) 57 -0.028 ,2a8.277 -0.251 0003 o.s 0 o.o.:. ., M7 81nDLa. Duct 975 ~1-rnu. 0,181 0.0•1 0,067 6.557 0.100 0.110 0,308 15.266 0.013 0.023 0,520 0,024 
48 MO BtriOioLO\A::l 975 SIIC3•mln -0,023 Q,0\3 -0,081 -0,158 -e.53$ -0.570 -o.02n •288.277 -0.2s1 0.003 0,518 0,045 

" 'MS Bin Ola. Oucl 975 Sec2•mln -0.024 0.013 -0.082 -0.160 •8,523 -0,SU'il -0,029 -200.211 -0.251 0,003 0.518 0.0"5 zg 42 MS 81nDla. Dvcl "' Seie1•QUI -0,025 0,013 -0,082 -0,UIS .a.511 -o.572 -0.029 ·288.277 -o.251 0.004 0.517 0.045 
e00 M88 8in0f11.Duc1 875 Sec 5 •min -0,025 -0.1s2 ,0.012 -0.029 -0.550 --0.105 ~.511 -245.924 -0.2'18 0.004 0.044 0.517 

" ... BlnOla. Oucl 815 Soc 1•mln -o.o,e -0.018 -0.080 -0.140 ~.501 -0,4(10 -0.022 •3•1.274 ,0,,00 o.ooz 0.521 o.o.;o '"ti ., Ml 8lnOf1, Duel 815 Soc:2•max. 0.181 0.040 o.oe1 e.so8 o.oas 0,141 0.284 15.2&& 0.013 Q.023 0.517 0.023 I 
60 "'' 81n01a. Cucl 975 Sec 5-m!n -0,015 -0.080 -0.018 -0,100 -a.55? -0.482 -0.021 •341.27.; -0,300 0,002 0.520 0,039 N 

• .. MO 81n01iL Duct e75 Stc4 •min -0.015 -o.079 -0.078 -0.111 -a.540 -0.493 -0,022 -341,274 -0.300 0.002 0,519 0,038 ~ 
S4 ' BinO!aOucl 915 Soc 2· "' -0.010 -0.079 -0.07 -0.134 -a.532 ,0,493 -0.022 -341, 74 ... JOO 0.002 0.518 0,039 V, V, .. M8 8!.'l01a. Duel 875 Sec3•mln -0.0HI -0.078 -0,079 -0.123 -6.521 -0.4Q3 -0.022 ·341.214 -0.300 0,002 0.518 0.039 ~ I .. Ml 8:nDta.C>Jct m Soc3•mu 0.180 0,039 0,088 8,460 0.071 0.1'34 0.281 15.288 0,013 0.023 0,513 0.022 

N 820 M81 8Jr,Oua, Ouc:I 200 Sac 5-m!n 0.009 -0,071 ..O,O'a8 -0.558 -7.245 •1,$43 -0,891 •279.900 -0.248 0.001 0.459 O,Oi8 ~ 
Vl ,1 Ml 81n0(a.0Ucl e75 Sac 4•max 0.180 0,037 0,088 8,411 0,057 0.120 0.280 15.288 0.013 0.023 0,508 0.022 g;' 0 '" M80 8ln0l11. Dixl '" Sac4•rnax 0.13 -0.040 0.-161 0.663 -0.013 6.035 0.153 187,520 0.165 0.020 0.053 0479 .. Ml 8in0l11. Due\ 675 Seo 5 •max 0,180 0.038 0.085 6.3111 '. 0.043 0.124 0.278 15.288 0,013 0.023 0.505 0.022 

715 "'" 8'1 Ota. Duel eoo SIIC3•mu 0.220 o.ocn 0,217 0.148 I 1,$47 4.i55 4,317 413.093 0.415 0,031 0,123 0,393 < e, Ml 8tn 0/o.. Cuct 975 Sac1•mln -0,005 -o.174 -0.078 -0.100 1 •8.557 -0.308 -0.170 ·336,147, -0,297 0.001 0,520 0.024 
707 MIO e1n01a.Duc1 215 Soc4•max 0.815 ,Q,008 0,137 4.408 ' 0,870 2.880 3.032 143.718 0.128 0,072 0.279 0.182 .,._.. 
71 MB Bill DIii. Duel 815 Sec1•m~ 0.137 0.038 0 5 8.$81 0.043 0.213 0.140 16.044 0.0 4 0,020 0.017 

0.. ... M7 81nDla. Duct 075 soc:2--mn -0.005 -0,17,4 -o.on -0.0115 -a.S09 -0.284 -0.141 •338,147 -0.287 0.001 0.023 

"' M31 8V1Cla,Dvcl m Sac2•mu: 0.142 0.213 0.110 0.088 5.2211 0.120 3.018 9.129 0.008 0,017 0.li1 

'" M35 Bin Ola.Duct m Sec 1 •mar. o.1e1 0.000 0.,08 0,120 8,374 0.048 1,789 ~4.375 0.039 0,0UI 0.113 ., Ml B!nOIA. Ovcl 815 Soc3~mh -0.005 -0,175 -o.on -0.071 ...... -0.281 -0.134 -3:ui.147 -0.207 0.001 0,022 , .. ,. 81n0la.Cucl 875 Sec4•ml -0.07 -0,154 -0.012 0013 -0.083 -0,1S3 -a,035 •245.024 -0.?16 0.004 0.478 

" MO 81nCia. Ouct 975 Soc:2•max 0.137 0.037 0,0(1!5 e.284 0,030 0.208 0.139 16,044 0.014 0.020 0,017 ,., M35 81n01L Ouc:t m so:2-mu. 0,107 0,000 0,108 0.11e 8,378 0.047 1,755 44.375 0.030 0.01(1 0,111 

'45 M3' 8lnC1a.01.t,1 215 Soc:3•mlli. 0.187 -0,002 0.108 0,113 B.318 0.049 1.722 44.375 0.03i 0,019 0.10il ,. Ml 81n0ta. Ouc1 815 Scc4•mh ~.005 -0,178 -0,078 -0.057 -tl,411 -0.280 -0.129 -338.147 -0.287 0,001 0~22 

'" M35 Sln~cu,r 215 Sec:4-mc.x 0.187 -0.003 0.1011 0.110 8.38 0.051 1.888 44.375 0.039 , OOH> 0,41)4 0.1 7 

577 M83 Sin Ola.Duel 200 Sec:4•maa 0.257 0.673 0.083 7.609 -0.223 -0.188 0.283 1057.78$ 0.028 2. 0.030 0.482 0.018 

7S MO einO!a.Ducl 875 Soc:3•mu 0.137 . 0.038 0.084 e.208 0,017 0.202 0.138 16.044 0.014 , 0.020 0,493 0.018 ,., MJS llfnOIL Duel 275 Soe5•ma.Jt 0,187 -0,004 0.107 0,10tl 8,3114 0,053 1.1153 44,375 0.03i 1 0.019 0,404 0.105 

70 Ml 81nDl4.0uci m Se,;5-mJn -0,005 -0,177 -0.078 -0,043 -{l,361 -0.278 -0,124 ·338,147 ~.207 • 0.001 O.S05 0.022 

778 M94 8!nOla. Dlx1 eoo Sec3•ITT -0.073 -Q.028 .118 •1.547 -0.148 -4,317 -4.855 -8.578 ..0.008 1 0.010 0. 23 0.393 

384 M37 81n0:.a..~t 27S Soc:2•mln o.01e ,0.002 0,005 •S,2211 --0.089 ·3.018 -0.120 "'815.145 -o.715 4 0.002 0.331 0.1'11 

ee5 MOO enD1a.Ovc1 875 St.e3•mM 0.138 -0,040 o.462 0,782 -0.055 S.5e1 0.140 187.520 0.185 ' 0.019 0,083 0.441 

12 Me 81nCIA.Oucl els Soc1•mrl 0.000 -0,213 -0.078 -0,043 -6.381 -0.140 -0.213 -318.328 -0.279 0,000 0.505 0.017 

17 MO lllnOla.Oucl 975 Soc4•ma.t 0.136 0,035 0.084 6.130 0.004 0,197 0,138 18,044 0.014 0.019 0,487 0.018 

"' M35 In Ola Duel 215 Sec1•mln 0.003 -ooee 0.005 -6.314 -0,120 •1.78ll -0.046 •1977.374 -t.735 0.000 0.403 0,113 

14 M8 8~ Ola. Duet 875 Soc2•mln 0,000 -0.214 -0.075 -0.030 -6,284 -0.139 -0.200 •318,328 -0.278 0.000 0..190 0.017 

70 MO Bin Ola. OJcl m Sac 5•max 0.138 0.034 .0.083 8,053 -0.008 0,101 0.134 18.044 0.014 0,019 0.460 0.015 

" MD Bin Ota. Dael 815 Sac:1•rnar. 0,136 0,034 0.063 11.0S3 -0,008 0.191 0.13' Ul.044 0.014 0.0111 0.480 0.015 

344 M35 81nDta.Oucl 275 Soc2•min 0.003 -0.088 0.005 -6.378 -0.118 •1.75S -0.047 ·1977.374 .1.735 o.000 0,404 0,111 

123 Ml8 '"' a.Ou-:1 ' Sl!!IC2•mu 0,493 0.245 0.101 -0.010 4.413 0.01111 1- 2.788 •2.525 -0.002 0,057 0.279 0.1711 ,., M35 SlnOlo.CMI 27S Soc 3•m:1 0.003 -0.068 0.QOS -e.378 -0.113 -1.722 5 -0.049 •1877.374 •1.735 0.000 0,40<4 0.109 

'" M35 81n0lu. Duct m 5CIC4•mln 0,004- -0,089 0.005 -6,3&1 -0,110 •l.888 5 -0.051 •1971.374 •1.735 0,000 0.404 0,107 

350 MJS en 01.1. 0u~1 275 SecS•mln 0.004 -0,0811 0,005 -6,384 .0.1011 -1.853 5 -0.053 •11177,374 •1.735 0.000 0,404 0,105 
78 M8 ll{n[)IIJ, Duel 815 Soc 3•rnln 0.000 -0.215 -0.015 -0.017 -e.208 -0.138 1 -0.202 -318.328 -0.278 0.000 0,493 0.018 
880 MOB 81nDla. Duet 87~ Sa,;;3-mir, -0.025 -o.155 -0.012 0.055 -0782 -0. 40 •S.581 •2-15.824 -0.216 0.004 0.083 0.441 

773 MG4 81nOla.OJci eoo Sec2 • max 0.217 0.011 0.211 0.230 1.732 4.270 3.999 473.093 0.415 0.031 0,137 0.338 

'" M42 lllnOla. Oucl 275 Seel-mu 0,187 Q,048 O.OS4 3.9211 0.358 3.750 -0.017 1534,083 t.3-48 0,018 0,248 0,237 
,1, MO, 8!nDla.Duct 200 Sec4•m?n 0,039 0.017 -0,041 0.223 ·7.&09 -0.283 0,168 •1028.168 -0,801 0.005 0,482 0.018 
18 MO 0nD1a.e>.>ct 975 Sec4•mln 0.000 -o.217 -0.074 -0.004 -e.130 -0.13& -0,IQ7 •318,328 -0.270 0,000 0,481 Q,016 

883 t.198 811'10111.Dix:I 875 Soo2•m2JC 0. 3' .().040 0.464 0,838 -0.097 5.088 0.128 1B7.520 0.165 0.019 0.074 0,,104 

e, M9 81n01a.01x:I 975 Sec2•miu: 0,135 0,030 0.081 ' 5.844 -0.039 0,175 0.128 16,044 0.014 0,019 0.494 0.014 
eo MO 81nOLl:i.0ucl m SocS•mln 0.000 -0,218 -0.074 • 0.008 -tl,053 -0,134 -0,191 •318,328 -0.278 0,000 0.480 0,015 

" MO lllnCXA.Ducl 075 Sac 1-mln 0,000 -0.218 -0,074 e 0.008 •M53 -0,134 -0.HH •319.328 -0,279 0.000 0.480 0,015 

71' MG4 8lnDla. Oucl 800 Soc2•mln -0.070 -0.017 -o;W! .. -1.732 -0.:;;1 •U89 --4.216 -e.57ij -o.ooe 0.010· O.t37 0.33Q 
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YI«> 
Lood 

ybOI l&Op ZbOI 
Twnp«atura , ... '""' , ... Sending . .,., .. , ... Bending '""' 13ondlng L=d T«qi.ie(k· Load To,'""" ,,.. 

MambGI' Ouc1Swl ('F) hlal lksJ) Caso y ~ (kll) CaH z ShOl!I (kg1) Caso I••> c, .. (kl.I) Cose (ks) c,~ ('"). c, .. "l Case Sh..., (ks\) CaM IJa, 1.;a, 
m M42 81nOla Duel ~75 §oc1•m!n 0.000 1 ,(),874 ' -0.215 s -0.358 ' •l.926 6 0.017 ' •3.75/J 7 58.505 , 0.051 , 02Ql! D.248 
884 "" BlnDla.DLict 875 Soc2•mln -0.030 I -0,157 8 -0.012 , 0,0117 , -0.936 • -0.126 ' -s.oaa ,- •245.924 • ,0.216 ' 0,004 0.074 
013 t.487 alnOla.D.lcl 200 SOC2•mu: o ..... ' 0.458 2 0.042 3 0,212 1 5,733 ' 1.090 2 1.246 • 8:J,817 5 0.074 5 0,040 0.383 

" '" 81n0la. Ouet 875 Socl•mM 0.135 6 0.027 ' 0,080 ' 5.832 ' -0.088 1 0.188 3 0.131 ' 18,044 ' 0.014 , 0.018 0.447 
35 M4 Bin Dia.Duel 875 So.3•fflllJI 0,1'11 ' -0.050 , 0,347 .. ' 0.210 ' 3,S51 3 1.788 4 0.043 , 111.822 • 0.1~ • 0,026 0.314 
6'1 MB9 81n Q!e. Duel 875 Soc1-mu: 0.057 • 0.025 1 0,083 7 s.Jl5 ' .0.2411 1 0.141 ' 0.000 7 248.038 • 0,208 ' 0.008 o.~21 .. Ml 8!n OIL Duel "' SIC2•mln 0.000 , .0,221 6 -0.072 ' 0.039 I 0 5.844 6 -0,128 7 -4.175 ' -318.328 • -0.278 ' 0.000 0.484 
032 ..... 8h01.i..Ch.;l 675 Soc 1•mln 0,044 , -0,018 I -0.012 ' 0,248 •5.375 • -0.560 7 -0,141 ' •3,811 I ..g,003 I 0,008 0.427 .,, 1,<>J 8!110!&.Ducl 275 Soc S•mu 0,110 2 -0.005 I 0.108 4 0,130 ' 6.128 ' t.148 • 0.0:IO ' 48,748 I 0,043 1 0,01-1 o.:uia ,., M,O ~nDla. DYcl 875 S~1•ma,; 0.133 • -0,040 , 0,488 4 1,088 ' -0,138 , 4.818 ' 0.\15 ' 167,520 • 0.185 ' 0.019 0.0811 
708 M78 81nDlo. OoJcl 276 See~-mln 0.000 I -0,107 I -0,140 4 -0.870 , ,,UOS • .J.032 4 •2.880 5 •2.473 I -0.002 , 0.02,2 0.279 
365 M07 BlnOIL~CI 275 S003•mM 0,14D 7 0.201 2 0.122 7 0,080 ' •1.688 ' 0,142 1 2.494 5 Q,121:1 , 0.008 , 0.017 0.2110 

'" M:W Sin Ola. Duct m SIICS•nw. 0.144 2 -0,008 I 0,108 2 0,120 , 8.374 ' o.724 4 0.000 , 51.442 , 0.045 , o.on 0.403 
367 M42 8tnOla. Duel 275 Sec4•max 0.157 • 0.01a 1 0.030 4 -0.041 1 s.ie, 4 1.788 7 -0.008 ' 1534,0113 5 1,348 s 0,018 0,335 
87 Mo Sin Dia. 0i.lcl 875 Sec4•mu 0,134 8 0,024 1 0,058 I 5.417 • -0,091 I 0.182 3 0.1135 2 18,044 I 0.014 I 0.01a 0.430 ,. M4 61nOI! Duct 875 Sec3•rn1n -0.074 , -0.708 • -0.008 , -3.951 3 -o.i,o· , -0.0~3 I •1.708 4 •2Ii,53Z • -0.234 8 oo,o 0.314 
705 Ml8 8Ln.O!a.Dui:t 275 See3•mal 0.G08 • 0.020 • 0,111 5 4,358 • -0,026 , 1.688 5 1.809 4 143.718 ' 0,128 ' 0,071 0,27G 
330 M33 8ln01a.Dl.cl 275 S.:5•111ln 0,000 I -0.257 7 0.005 , -e.128 2 ·-0,1'0 1 -0,030 , •f.149 • •2137.839 5 -1.a11, ' 0,000 0,388 
88 Ml BlnOJg,,Ou;I 875 Sec3•mln 0,000 I -0,224 8 -0.071 • 0,088 , ·.s.032 • -0.131 2 -4.186 3 •318,328 • -0.279 8 0.000 0,-447 

724 M78 BlnO!a 011c1 200 Soc2•mln 0.033 1 0,002 1 -0,047 5 -4.413 ' 0,018 1 •2,788 5 ·-0.089 · 1 ""184.587 2 -0.434 2 0.004 0.278 
337 M:W 81n Ola. Ovcl 275 Sec4•mu 0,144 2 -0.008 ' 0.108 2 0.123 , 6.311 ' 0.685 4 0.001 I 51.442 ' 0.045 I 0.017 0,382 
882 M96 Bin Ola.Duel '7S Sec 1• min -0.032 , -0,158 ' -0.012 ' 0,139 , .. 1,088 ' -0,115 1 -4.818 • •245.824 • -o:;ne • 0.005 0,0811 
360 M.37 8tn011,0uo1 "' Soc 3•mln 0.022 , -0.002 , 0.005 I -4,e:8e 3 -4.080 I •2.•94 C 5 -0.142 , --815.145 4 ..g,715 • 0,003 0.298 
335 M:W 81n OIL Cul:I m Soc 3•mu. 0,144 2 -0.007 , 0.108 2 0,128 , 8,249 2 0,848 4 0,003 I 51,442 I 0,045 1 0.017 0.308 
3"0 M34 81nDla.Oucl 275 Soc5•mln 0,000 , -0.204 ' 0.005 ' -8,374 2 -0.120 I 0.000 1 -0.724 ' ·222U85 5 -1.i~ • 0,000 0.403 

" M9 81nOla~cl "' Soc5•ttJ'1lt 0133 • 0.02] 1 0.057 • 5.199 • ,(1.112 1 0.214 3 0.Hl7 ' 18044 1 0.014 , 0.01i 0.413 ,., M71 811'1Dla. Out\ 800 SIIC1•mp. 0.133 • 0.021 , 0.057 • 5.189 • -0.112 1 0.214 3 0,197 2 16.044 I 0.014 , 0,010 0.41' 
m M34 Sin Cl.i.Ouc:I 275 Soc:2 •max 0,145 2 -0,006 1 0,107 4 0,128 I 8.187 2 0.808 4 0.005 , 51,442 I 0.045 ' 0.017 0.3i2 
318 M42 8!nDla.Oucl 275 Sec4•mln 0,000 , ,().904 • -0.1i1 5 -5,267 4 0,041 1 0.00'1 , •1.788 7 58.505 I 0.051 1 0.000 0,335 

" M9 8!nOID,Dl:cl m Sao4•mln 0.000 , -0,227 8 -0.08i 8 0.0il , -5.417 8 -0,105 2 -0,182 3 •318.328 8 -0.278 8 0,000 0.430 .. M4 8!!]Q!11.0uct 875 secs-mo 0,093 8 .0.028 , 0.327 ' ,ms ' .0,133 l 4.404 .. 0,110 1 187.520 ' 0.,57 0 0.013 0,082 
338 M34 81n0ia.01.li:l 275 Sec4•mln 0.000 I -0,203 ' 0.005 , -6.311 2 -0.123 , -0.001 , -0,885 4 ·2221.985 s •l.950 5 0.000 0.3'ili 
814 M67 81n01a. Duel 200 Sei:2-mln 0.008 I 0.022 , -0,057 ' •5.733 2 -0.212 I •1.246 ' •1,0DO 2 -279.1100 4 -0.248 4 0.001 0.363 
3>1 M34 OfnlXa. Duct 275 Soc 1 •mu 0,145 2 -0,005 ' 0,108 4 0,130 , 8.128 ' 0,588 4 0.008 ' 51.442 , 0.045 1· 0.017 0.388 
721 M78 SlnCXa. Duet 200 secs-mox 0.533 • 0,278 3 0,059 8 2,588 • -4.027 , 0.089 , 3,370 • • •2,525 , -0.002 1 0,062 0,184 ,,. M34 SlnOID.~cl 215 S-c3•mln 0000 , -0.202 • 0.005 1 -6.2119 2 -0,126 1 -0.003 ' -0.646 4 -2221.965 s •1.950 5 o.p_qg 0.3911 
40 M4 G!nOia.Chli:I 815 SocS•mln -0.022 1 -0.111 8 -0.008 I 0.133 I -t.035 ' -0,110 I -4.404 ' ·245.{124 8 -0.208 6 0.003 0.082 

"' M34 81nOIG.Ducl 275 Sec2•mln OcOOO 1 -0.201 ' 0.005 , -6.187 ' ..g,128 I -0,005 I -0.808 4 •222Ul85 5 •1,950 5 0,000 0,392 
90 MO 81nOla.0ucl 875 Ste S•mln 0,000 , -0.230 8 -0,067 ' 0.112 , -5,188 ' -0.107 2 -0,214 3 -318,3.28 ' -0.27lil ' 0.000 0.413 0.017 ¼~~lii~il{&I !i.Ullil %iiiJl~S~-it~ii11~i~~\;~~;-l)i ~· .. 652 M71 8!n01a.DucL 800 SOG1•mln 0,000 1 -0,230 • • o.067 .. 0,112 I •S,199 ' -0,187 , -0,214 • •:US,328 ' ,(),279 • 0,000 0.413 0.017 5,19G 
113 Ml2 81n01a. Duel 600 see2- u: 0.229 • 0.093 • 0.338 ' -0.008 I 0.795 8 4.138 ' 3.313 ' 473.0lil3 7 0.415 7 0.033 0.063 0.328 4.136 
m M34 81n0la. C\lo;t m SIC 1•mln 0.000 1 ~.:200 . 0,005 1 • e.1:ZO ' -0,130 , -0.00EI 1 -0.568 . •2211,9155 ' .,.eso ' 0.000 0,,.. 0.03a 

lll)lltll!f!¾~ 
e.,:z6 

iii~iil j::::1f 1~!tl~, 1i;I i 

"' MIO Uln Cl& Ouci 725 Se.;$•fflWI 0.503 • -0.184 1 0,002 s -2.m I 2,284 7 2.010 5 2,020 4 143,718 ' 0,126 ' 0,012 0,182 o.,ao 2.2 .. I 
181 M19 Bin Clo. Duct 725 Sec 1 •mM 0.503 7 0,140 I 0.129 4 •2.288 I 2,294 7 2.010 5 2.020 4 143.718 ' 0.128 ' 0.072 0.182 0.1GO 2.204 N 

> " M10 Sin Ola. t>u=I , .. siii:1-max 0.110 • 0.073 4 0,067 3 -0,859 , 3.418 ' 1.245 ' 1.558 ' 18.044 I 0.014 , 0,018 0,211 0,124 3.418 ..j::,. 
659 Mll 81nOla.Oud 800 Soc5• 0110 -0,071 , 0,058 7 ,0,859' 1 3.418 ' 1.245 ' 1558 ' 1 ,044 , 0,014 ' 0.016 0.271 ,124 3.418 Vi Vi 719 Mll BtnOla.Oui:I 200 Soc5•mu 0.204 7 0.223 3 o.m 5 1,820 ' -0.00i , 4,145 ' 0.232 4- Q,1211 , 0.l)08 I 0.024 0.122 0,202 ;[IW~lil~iltiJ~ 4,145 

iti~ffl:~til~i!lli~ I 502 M56 OlnOI,, Oucl 075 sec 1•mln ..g,291 2 -0,253 • -0.041 7 -0.116 ' ... 334 2 -0,005 , o(l.25S _, ·UG4 , -0.001 I 0,039 0.344 0.020 4,334 ..j::,. 
N ,,. M12 81nOIII, Duel 800 Sea2 •min -0.0&2 8 0,020 , -0.445 8 -4.79S ' Oc00a I •3.313 • -4.138 • -0,578 I -OcOOO , 0.012 0.083 Oc'28 ~rfo~~t~;t~v~\f i~:~J 4,1311 ..j::,. 
VI ... Mll7A 131!l0\a, Duo;L 11 Sol:S•rnln -0.100 • -0,21)5 7 -0,105 ' •1.188 7 •2,198 ' •3.1170 8 •3.283 7 •2128.542 8 •1,762 8 0.011 0,1311 0,251 U!O 

~-·· ..... "8 M97A 61n0!a. Duct 77 Sec4• n .,oo 6 •0205 7 -0.108 •1.085 7 • .182 8 •3,{l<I 8 •3.234 7 ." 28.5"12 • •1.782 8 0.0 1 >7 0.2:5 titlM~o~o"{~!!;\i?il 3.074 
367 t.137 81nOla.Dui:i 275 Soo4•mu 0.1S5 7 0,188 2 0,134 5 0.072 I 4.088 3 0.183 1 1.815 • 11.128 I ..... I 0,018 0,2511 0.121 fj'll'~'•,t,''i, >1i 4.098 

ll\111111tt!~ "' M97A 6/nDla.OvGl 11 Soc 3 •min -0.100 8 -0,205 7 ,0,108 ' -0.882 7 •2,125 8 --3.978 8 4.205 7 •2128,642 • •1.762 ' 0.011 0,134 0.2$2 R,iJ , , :,1 a11frtffil~, UIO < m MlB 8/nCla. Oucl 200 SeQ3•mu. 0,507' • 0,250 8 ' 0.086 8 ..g,002 I 2,241 , o.oaa , 3.101 s •2.625 I -0.002 I · 0.059 0,142 0,1911 ~liii{fflf it~"k/•,: 3,101 ,,. M,.A Vlneta. Cucl 77 Stc5 .. mln -0,085 8 •0,192 ' -0.064 • -o.ee, 7 •1,732 8 • .371 ' •3,240 1 •1927.977 • •1.814 ' 0.010 0,110 0.277 4,371 
Q9' 97A 'Bin lo. UCI 77 ocS• 0.055 0.071 8 0, 7 ' .Hl8 • 1.188 3,203 7 3.870 ' 00.188 ' 2. ' 0 0, 3 .251 : 0 i-11Miw : 00W";1~1t<:¥.: ,. 0 ...... ... M97A OlnCia.Cuct 77 Seo2•mln -0.100 B •0.204 7 -0.107 ' -0.870 7 •2,088 8 •3,981 • • 3,178 7 ·2126,542 8 •1.782 ' 0.011 0,132 0.252 3Jl81 ·1?J! ~~iP~~~;~,;);~i;:i;'~i~.!!1,~!~:.~~2 o.; ,,o M71 81nDkl..Ducl 800 sec 5. min 0,000 , -0.322 8 -o.0ee 6 •3.418 • 0.859 I -use 8 •1,245 ' •316,328 ' -4.279 ' 0.000 0,271 0.124 ., M10 sn01a.OvG1 800 Seo 1•mln 0.000 1 0.073 ' -0,087 2 ·3.·118 ' 0,0511 I ·1.558 8 •1.245 ' •318.328 ' -0.2711 ' 0.000 o.:m 0,124 

" M10 Gin D{a. lNcl 800 Sc2•mu 0.1011 ' 0.055 4 0.050 3, -0,283 I 3,022 ' 1,443 ' 1.758 8 18.044 1 0.014 , 0,015 0.240 0.139 
067 M97A e10 Dia Cuc\ 77 Soc •-~ 2055 I 0,072 • 0.171 B 2,182 ' 1.gas 7 a,34 7 3974 • 2630.188 ' 2.202 0 0.008 0.137 0.252 
720 M77 SlnOia.OUcl 200 Soc 5 • min 0.078 1 -0,002 , --0,032 4 0.009 I •1,G20 I -0.232 4 -4.145 • -815,14f> 4 -0.715 ' 0,009 0.,22 0.262 

'" MOU, e1n01•. eu,1 71 Soa 1-mn -0.100 8 -0.204 7 -0,108 • -o.778 7 •2.0SO ' •3,91;14 8 •3,146 7 ·2128,542 ' •1,782 8 0,011 0,130 0.252 
a85 M97A e1ntx.a.0\lc1 77 Sec3•mu. o.oso 7 0.074 B 0.171 8, 2.12$ ' 0.862 7 3,205 1 3,1176 • 2830.IH • 2,202 ' 0.0011 0,134 0,252 

1001 MIIIIA 6lnOl:1.D11e1 11 Seo, •mu. 0,072 7 -0,026 ' 0,200 6 1.543 ' 0.410 7 4.518 7 ,.380 ' 1531,006 ' 1,282 ' 0,008 0.0118 0.286 

"' M96A BlnDlo.Ouct T7 §ec:S•rr1&1 0.241 z 0.084 ' 0.134 7 1.732 • 0.9111 7 3.240 7 4.!)71 8 2570.716 ' 2.152 • 0,224 0.110 0.277 
083 M97A 8/nO!a.~ct 77 Seic2•fflllll 0.057 7 0.075 8 0.172 • il,088" • 0.679 1 3.176 7 3.881 8 2630,188 ' 2.202 • 0,008 0.132 0.252' 
700 M78 8l.10ia.D11,1 275 Sec3•mfn 0,000 I •0,079 I -0,114 ' 0.028 1 -4,356 • •1.&08 4 •1.t168 5 •2,473 I ..g,002 I 0.000 0,278 0,114 
1002 M99A BlnOiA. Duel 77 Se; 1•min -0.0$4 ' -0,108 7 -0,167 • -0.410 7 •1.543 • -4,380 8 -4.518 7 ·1824,812 ' •1,JeO • 0.008 0,098 0,286 

"' MGSA a1ncxa. Duel 77 Sec 1•mln •O,0iO ' -0.173 7 -0,178 ' -0,859 7 •2.110 • -3,690 ' •3.71;17 7 •2140,018 • •1.791 8 0.010 0.134 0.248 
441 MSO SlnDta. D.,o;t 200 Sec] •ffliUI 0.027 ' 0.349 7 0.051 3 -0.341 ' 5603 7 0.48S 2 0.485 3 •15.143 1 --0,013 , 0.003 0.355 0.031 
439 M49 BinOla.Ou;l 200 soc:s .. ~ 0,027 • -0,154 , .o.on I -0,341 I 5,60:J 7 0,485 ' 0.•85 • ·15.143 , -0.013 _, 0.003 0,355 0.031 
181 MOJA 81nC!a.Duc:t 77 Sec1•mu 0.057 7 0,078 6 0,173 6 2.050 8 0.77CI 7 3,146 7 3.IIB4 8 2830.188 e 2.202 I 0,006 0.130 0.252 

"' Mi8A 8inCln.D1.m 77 Soc I •ma:( 0.074 7 0,005 • 0,218 8 2,110 8 0,859 7 J,7117 7 3,890 ' 2335.187 I 1,855 • 0.008 0.134 0.248 
m Ml4 8Ml01D.OuCI "' soc 1 •mM 0.340 7 0,160 7 0,000 , -0,181 1 0.411 6 3.710 ' 1.477 • 428,015 7 0.378 7 0,054 0,033 0.21i19 
"4 MOSA einci.a. Outl 77 Sec2•ml!J -0.090 8 -0.173 7 -0,175 ' •0.746 7 •21112 • 0 3832 8 •3.729 7 •2140018 ' •1711] • 0.010 0.134 0,243 
730 Ml8 BlnCIO. Duct 200 Soc 5•min 0.01J , 0.002 , -0.005 7 0.027 I •2,588 6 ·3.370 ' .0.088 I • 494.587 2 -0,434 2 0,008 0.184 0.213 
440 M4' B111Dla.0i.lcl 200 sec 5•mln 0,000 7 •1,075 ' -0,285 3 •S,603 7 0,l41 ' -0,4115 3 -0.485 2 •147UCl1 8 • 1,294 8 0,000 0.355 0.031 
442 MSIJ 8r!O!o. C1,1c1 200 Sec:1•min 0.000 7 0,045 I -0.051 ' -5,603 7 0.3<41 I -0.485 3 -0,485 2 •1474,981 8 •1.294 8 0,000 0.355 0,031 · 

'" MIS 8'.nO!a.Dl.lcl 875 SOC2•mln -0,123 8 0.022 I 0.000 , ""1.475 2 -0.188 , -0,159 7 •D.003 , •3,lOQ ' -o.003 , 0,017 0,355 0.013 
1003 M99A 61n0ta.Ouc1 77 Soc 2•mu. 0.072 ' ::2,027 ' 0.200 8 1,507 ' 0.1164 7 4.441 7 4.275 ' ]531,008 ' 1.282 ' 0.008 0.095 0.281 
10611 M105 e!nO!o.Dui:t 77 Soc 5-rnu 0.122 ' o.o,a ' 0.000 8 4,473 ' 4,981 7 0.881 ' 0,854 7 1358.911 ' 1.137 ' 0.013 0.315 0.056 
083 Mll8A 81nDIA.t).jc1 77 Sa.2-mu 0,073 7 0,004 • 0.215 ' 2.112 • 0,746 7 3,728 7 3,832 ' 23:.\5.187 ' USS 8 0,006 0.134 0.243 
368 M37 8TI01a.Duc1 275 Soi: • -mln 0.028 I ..g,002 , 0,005 , -4,098 3 -0,072 ' •l.815 5 -0.183 , -&15,145 4 ,0,715 ' 0.003 0.2$i 0.121 
833 MBO e1nClo. CAli:I 875 Soc2•mu. 0,054 ' 0.023 , 0.081 7 4.267 ' -0.2110 I 0,121 8 0,452 7 249,038 '· 0.208 ' 0,007 O.:M0 0,038 
37 M4 6ln0ia. Cuc~ 875 Sec4.max 0.089 8 -0.028 1 0.331 4 1.400 0 ;g.234 , 3.277 ' 0.080 l 187,52,D ' 0.157 ' 0.012 0.,11 02eo .,. MDOA 8111Di.11.0i.ic::1 77 S-c4•mln •0,094 • -0,181 ' -0.066 • -0,867 7 •1,018 ' -4,21'3 ' •3.038 7 •1027.977 ' .. ,.e1• 8 0,010 0.102 0.270 

" M,O OinOlo.Oi.ct 800 sec :S•mM 0.101 • 0,036 • 0.033 3 ,0,020 ' 2.740 ' 1.~84 • 1.8B7 8 18,044 I 0.014 , 0,014 0.217 0,151 

"' M88A e1n0io. CUcl 11 Soc3•m!n •0,089 • -0,174 ? -0,174 ' -o.a33 7 •.:.i111 •3,TT4 8 •J.692 7 •2140,016 • •1,781 • 0.010 0.134 0.238 
1004 MC19A 8ln01a.O..,i:t 77 Sec2•mln -0.054 8 -0,lOlil 7 -0,187 • -0.484 7 ., ~07 ... ,1,275 ' -4.441 7 •1824.812 8 •1,3130 • 0,006 0,095 0,281 
1067 M105 6io01.1.0uct 77 Soc4•mM 0.122 8 0.019 • OQQQ 6 4,488 ' 4_;;,1 o.D:;o ' 0.846 7 1358.1111 ' 1.137 ' 0.013' 0.312 0,057 
8:W M69 6in0la.Ouct 675 Soc:2•mln 0,042 I ..o.e1a ' .().010 8 0.290 , -4 281 -0,452 7 -0.121 ' -3.611 ' ,O,OOJ ' 0,008 0.340 0.038 

"' MQ6A 8ln0ia. Du;I 77 SocJ .. mu 0,073 7 0.002 • 0.:,14 ' 2.114 ' C ~3S 3.C9:! 7 3,774 ' 2335,187 ' 1,8'55 ' o.ooe 0.134 0,239 
m Mll6A 8111014. 011,l 77 Soc 1 .. m'n -<>.on 8 -0,127 • -0.0)1 ' 0.083 ' •1,:.!:J7 •4,614 8 .3,oe5 I ·1927,977 ' ·1.814 ' C,.010 0.078 0,21i12 
108~ f,t105 6:n 014. Oucl 77 Sec3•mu 0.121 • 0.020 • 0.000 8 4,484 • ~.o:,-, 0.818 • ·0,11?-8 7 13~u,11 ' 1.1'7 ' 0.on 0.30i o.oss 
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'"'' , ... ""' "'" Tomporaluie Lcod Load LOGd eondJna "'"' 6anclin; '"' BSl\diog Load Sending Load Taqua(k• Loar:li To,sional , .. , 
M-o, Duct Stu, l"FJ Axial (kslJ Caso y ShW lksl> Cas.a 2 ShN/ (kSI) Cll$a (ksl) COl\l (k:sl) Caso (k~) Caso lk~) Casa in) Cho Shoal(kllJ Ca:.1 tJo. ,..,., 

1070 M105 81ngjo Oucl 77 SocS•min 0.0~3 , -0.140 • -0.070 • ••U/81 7 •4.473 8 •0.854 7 -0.8!!1 8 -1432.368 8 -1.199 • o.ggB 0315 o.ose .. M10 Bln~a.Cucl ,oo Soc:2 •min 0.000 , 0,0S5 2 -0.050 2 -3.022 ' 0,2Bl , -1,756 8· - •1,443 ' •31e,328 ' -0.279 8 o.oao 0.240 0,13'il 

"' M9BA BlnOla,[).icl n Soc4•mln -0,088 • -0,17• 7 -0.173' • -0.921 7 •2.115 • -3.710 ' -us« 7 -2140.016 • 0 1.791 ' 0.010 0.134 0.Z3S 
1083 M10S BfnC>Co.Ovcl Tl Soc:Z•mu 0,121 8 0.020 • -0,001 • 4,459 ' 4,831 7 0.036 ' 0.B30 7 13SB,'il11 • 1.137 •- 0.013 0,308 0.0511 
106B M10S BlnDil..C>Jcl Tl Sa.:4,mln 0.082 1 -0.140 • -0,Qe'il • -4.931 7 -4.4(18 B -0,848 7 -0.900 ' -14'32,368 8 o1,1i'il 8 O,OO'il 0,312 0.057 
70, M76 BlnDl.i. Duct J75 S52•mWL: Q6DJ 8 0.048 ' 0.085 5 4,031 ' -0,649 1 0.728 5 0.836 4 143.718 ' 0.128 • 0.070 0.255 0.053 
,n M86A 81n01s,Duct 77 Soc 4•miut 0,043 7 o.oes • 0.136 7 1.816 8 0.687 7 3.038 7 4.273· ' 2S70,7HI ' 2,152 • 0.005 0.102 0,270 

"' M99A 81nDMI.Oucl 77 S-.2•mln -o.on ' -0,168 ' -o.on 8 -0,145 7 •1,366 ' o.4,43,4 • •2.1190 ' -1927,977 ' •1.814 ' 0.010 0.087 0.281 
1005 Mll9A 8lnOla. Duct 77 Sac3•m11,11 O,D71 7 -0,028 1 0.1'111 • l,470 • 0,511~ 7 4.383 7 4,181 ' 1531,008 0 1,282 0 0,008 0,093 0,2711 
0,7 M&18A @lnDia, DuGl Tl Soc4•mu 0.072 7 0.001 8 0.214 • 2,115 ' 0.921 7 3,654 • 7 3,718 • 23l5.187 ' 1.'il55 • 0.008 0.134 0.235 
575 M83 Bin Ola. Duel zoo Sec3•!Il;ut 0.28~ ' 0.684 2 o.~ 7 •1.930 2 .JJ,15S ' 0.011 B 0.525 7 1057.785 2 O.'i128 2 0.031 0.}13 0.033 
1081 M105 CllnC'.a.Oucl 77 Soc1-mu 0.121 8 0.021 • -0,002 ' 4.45-1 8 4.781 7 0.854 8 0.822 7 1358.1111 • 1.137 ' 0.013 0,303 0,080 
1088 M105 8r1DC.l,0Uc-l Tl 8oc:3•ml.n o.oa2 1 -0,140 ' -0.069 ' -us, 7 -4.464 8 -0,836 7 •0,818 ' -1432,368 8 •1.l!HI 8 0,009 0,309 0.0~8 ,,, M96A S:nota.O..c\ 77 Socl•mu 0.048 7 0.00e • · 0,140 7 1.237 8 -0,083 1 :1.oes ' 4.81• ' 2570,71tl • 2,152 • 0,005 0.078 0,2112 
07 M10 81n0i,, Duel 800 Stc4•mM 0,097 8 0,018 4 0,017 3 0.188 1 2.570 • 1.888 • 1.&62 • 18.044 1 0,014 I 0.014 0.204 0.157 

1000 Mll!IA 81nOIG, Du~I 7Z SacS•mln -0.089 8 -0.175 7 -0.173 • •1,000 7 •2.115 8 •3.858 ' -3.tl16 7 -2140018 6 ·l 791 ' 0.01D 0.134 0,232 
100, MQ8A 81t\Ola. Dui:I 77 SDG3•mln -0,053 • -0.110 7 -o.1ee • -0.519 7 •1.410 8 -4,191 ' o.4.383 7 -1824.812 ' •1,360 ' 0.008 0.093 0.278 

38 M4 811\°'8,0u;I 875 Sec4•mln -0.028 1 -0,115 G -0.0011 1 0.234 1 •1,400 • -o.oao I •3,277 ' •245,924 ' -0,206 8 0.004 0,111 0,280 
950 MQ4 Slt\Dla.CMl BOO Soc$-~ O.OIIS 7 -0,018 8 0,014 2 0.204 1 2,555 0 '1.678 ' 1,969 8 18.044 1 0.014 ' 0.014 0.203 0.158 .,. MO,A &lnOla.C)Jcl Tl SDG3•mh -0,084 8 -0,108 ' -0,087 • ,-0,415 7 •1.485 ' -4.256 B •Z.918 • -t'il27.;n 8 •1,814 8 0,010 o.o;s 0.2611 
057 Mu4 81nQ!ez0uel 800 Sec4•mu 0,098 7 -0.015 8 0.013 2 0.210 ' 2.550 • 1.679 ' 1.992 ' 16.044 1 0.014 ' 0.014 o.io2 0.158 
055 M04 BlnCla.Ouc:I ,oo Ste3•mu 0.095 7 -0,014 • 0.012 2 0.215 1 2,545 • 1,681 ' u,s G 10.044 1 0,014 I 0.014 0.%02 0,156 
106• M105 6LnDII, Ovcl 77 Seo 2-m>, 0.0111 1 -0,140 • -o.oe8 • -4,631 7 o.4,459 ' -0.830 7 -0.838 B •1432.388 ' .,.,ea 8 0.009 0.308 0.0511 
053 M94 Bin 01&.0ucl 800 Sec;:2•fflAll. 0.085 7 -o.on B 0,011 2 0.218 ' 2,540 • 1.884 ' 1.887 • 18.044 , 0,014 ., 0,014 0.202 o.1se 
051 M04 ShOla.EMI 800 SDG1•n\AX 0.095 7 -0.012 8 0.010 2 0,224 I 2,536 • 1.688 • Ul99 ' 16,044 I 0,014 1 0.014 0,201 0,158 
o .. M98A 81!]01.l. Ouct 77 Soc5-mwr: 0.Q7i 7 0.000 ' 0.213 ' 2.115 8 1.0011 7 3,618 7 3.658 • 2335.187 ' J.955 • 0g28 0.134 0.232 
771 MB4 BlnCl11,01,1CI ... Soc1•n,ax a.on 0 .().012 • 0.010 2 0,184 1 2.S711 ' 1,680 • 1,979 • 16,044 1 0,014 1 0.011 0.204 0.157 

"' M88A 61nO!a.°'-'ct Tl Soc2•mM 0.048 7 0,095 • 0-139 7 -1.366 • 0.145 7 2.980 B 4.434 8 2570.716 • 2.1s2 • 0.005 0.087 0.281 .. M10 Blril:XI.Ovc1 ... Sec 5•ma. 0.092 7 0.000 1 0,000 1 0.246 ' 2.514 ' 1.697 ' 2.010 8- UJ.044 1 0,014 1 0,013 0.200 0,160 
1082 M105 &lnOlo.Ovc:I Tl Ste I• min 0,081 1 -0.140 • -0,0flO ' "'4,761 7 o.4.454 8 .().622 7 -0,854 • -1432.360 • ·1,1i9 ' 0.009 0.303 0.000 
101 M11 81!J:Dla Q:221 •22 Soc 1 •ffllUl 0,075 6 0.004 7 0.004 3 0.204 1 2,555 • U176 ' 1,889 • l81044 , 0.014 ' 0.011 0.203 0.15!1 

"' M95 61nCIIL Duel 875 Scc2•1T'-" 0,026 1 0,578 2 0.045 7 0,188 I 4,475 2 o.ooa 1 0.159 7 184.527 • 0.164 • 0.004 0.355 0.013 
10, M11 S~Ole,CU<;I 900 Soc2•mM 0.074 ' 0.003 7 0.003 3 0.205 , 2.55-4 • 1,877 ' 1.890 •- 18.044 1 0,014 1 0,011 0,203 0.156 
107 M11 an 01&. 0uc1 800 Soc4•,n4lC. 0.074 • o.oo, 7 0,000 3 M07 ' 2,553 • 1,878 ' 1.991 • 18,044 1 0,014 1 0.011 0,203 0,158 
100 MIi BlnCla. Cuc:I 800 Sec5•mu 0.074 7 0,000 1 0,000 1 0,207 1 2.552 ' 1.878 • 1.1181 • 18.044 1 0,014 1 0.011 0.203 0.158 
105 M11 BlnOto.Ouct 800 Stc3•!!l2: 0.014 8 0.002 7 0002 3 0..206 1 2.553 • 1.B!Z • U\10 8 16.044 1 Q,014 1 0.011 Q.203 Q.]58 
1058 M104 81nOia,O\iC:1 77 SeioS•mlllt 0,130 • o.~e • 0,075 • 0,758 2 o.ass 3 4,454 ' 4.781 7 12U,091 • 1,088 0 0,014 0.054 0,303 
1007 M89A 61n0ia. Duct 77 Sac4•rnaic 0.071 7 -0.02; 1 0.18i 8 1.433 8 0.575 7 4,285 7 4,107 ' 1531.00fl 0 1,282 • o.ooe 0,0111 0,271 

111,,Ji~i 
4,211:t 

~. 
975 M88A BhDJa.011;1 Tl Ste:l•111a11: 0,045 7 0,091 • 0.137 7 1,495 8 0,415 7 u,a 0 4.258 8 2S70.718 • 2,152 0 0.005 0.085 0.289 •.2sa 
,e MIO 8ln01a.Cucl 800 Stc3•mn ~000 1 0.036 2 -0.033 2 •2,740 • • 0,020 1 ·1.897. 8 •1.584 ' -318,328 8 .,, -0.27i • 0.000 0.217 0.1·51 2.740 ,oo, M99A Bin 'a. " 77 s 4. rn -0.0 3 • •0,,1 ,· • 0.188 . • O.S7S 7 •1.433 . _, 07 ' "'4.285 7 • 1024.81 . -.360 0 .• 0.091 0.271 4,265 'i;I. 
'71 M41 91n0la.DI.IOI 200 Soc1•mu 0.113 5 -0.157 1 0,00, 1 4.145 5 0.232 ' 1,•131 4 0.016 , -4,957 1 JJ,004 0,013 0,202 0.0"1 

llllfilll 
4.145 

I. 
1080 M104 81n0ie.D.rc:I 77 SecS•mln 0,084 1 0,002 8 -0,075 0 ~.855" 3 -0,750 ' •4,761 7 --4.454 ' -1386.•178 8 •1.182 0,0011 0,054 0,303 4.781 N . 501 M56 eJnDI& Cucl 875 SeG1•mM -0.011 1 0.048 1 0,000 1 4,3>4 2 0,118 1 0.255 • 0,005 1 107.181 1, 0,0QO 0.001 0,344 0,020 4,334 • 1011 1,4100A e!nDla. Ouc1 77 Soo1•max 0,0114 7 0,043 1 0,181 • 1.0-40 8 0,324 7' 4,575 7 4,422 8 1017,201 •· 0.851 0.007 o.oea 0,290 ,4.575 ..i::,. 

Vl 100B M99A OlnOI,, Duel 7 ,.5. 0.070 -0.030 1 0.19!1 8 1.39S 8 0.831 7 4.2"07 7 4.022 8 1531008 ' 1-282 o.ooa 0.066 0.2BG 4. 07 Vl 
I 770 MS3 81110/a.Ouc:l BOO Se; 5 • min -0.003 8 -0.012 1 -0.010 3 •2.578 • -0,184 1 •1.179 • ~u6a 0 ,318.328 ' -0.27(1 0.000 0.204 0.157 2.570 ·t N 

,.. M'3 81nDlr:a.0uCI 800 SocS•ma,; 0.003 7 ,0,012 1 o.o,o 2 0,164 1 2,576 ' 1.6118 0 1,978 ' 18,044 1 0,014 0,000 0,204 0,157 2,570 
772 M04 Sin Ola. Duel 800 Sa: 1•mln 0.000 1 .(),012 1 -0.010 3 •2.578 • -0,184 ' -um 8 -1.888 8 -318.328 8 -o.m 0.000 0,20. 0.157 2.$70 

Vl , .. MS, 6ln~C\ICI 800 Sec;:4•ITVI -0,002 • -0.009 1 -0,008 3 .. 7,568 • -0.1i4 1 •1,984 G • 1.871 • • 316,328 ' -0.279 0.000 0.20• 0.157 2,!BB 

~ N 767 MO, BlnO!ci. Duel 800 S 4• ax .002 7 .ooe 1 .008 2 0.11i14 1 2.568 • .671 • 1.984 ' 18. 44 ' 0.014 .. 0.204 0.15 ... .. MIO iln014. Oucl 000 Scc4•mln 0.000 1 0,018 2 -0.017 2 •2,570 ' -0,189 1 .1,&82 • •1.SB" • •3111.328 8 • o.279 0.000 0.20• 0,157 2,570 
788 M93 etnDla.Ovct 800 Sec 3•mln -0,002 8 ~.008 1. -0.005 3 •2,558 0 -0.201 1 •1,U68 8 •1,a75 • -316,328 B -0.27" 0.000 0,203 0.15!1 2.558 < 78! M83 Bin Dia. C>ucl 800 Sccl•mM 0,002 7 -o.ooa 1 0,005 2 0.201 1 2,556 0 1,075 ' 1,888 8 16.044 1 0,014 0.000 Q,203 0,1!8 2.656 
800 M'4 8ln0!11. Ou;I 800 Ste 5 •min 0,000 1 -0.0UJ 7 -0,014 3 •2,555 • -0.204 1 •1,lilBII • •1.678 ' 0 316.328 • -0,27" 0.000 0,203 0,158 2.,ss -102 MIi 8.lnOi DI.le 800 SIC •min 0.000 1 0004 8 -0004 2 -2.555 0 -0·204 1 •1.88i • •1.876 •31 .328 8 -0,7 .. 0. 03 18 2.555 ~-
104 M11 &fnOla. CNcl ... Soc2•m~ 0,000 1 0.003 · ' -0.003 2 •2,551, ' -0.205 1 •1.990 • •1,877 ' -:118,328 • -o.279 0,000 0,203 0,158 .,~ 
764 M83 a,nolll.Cu.:t 800 Sec2•rn!n 0.000 • -0.003 1 -0.003 3 -2.55-4 ' -0,208 1 •1,990 8 •1.677 • 0 :118,328 0 • o.27i 0,000 0,203 o.,~a 

"' M11 SinCMII. Duct BOO Soc 4•mln 0.000 1 0,001 8 0,000 2 •2.553 • -0.207 1 •1,9i1 ' -1.878 • •318,328 • -0-2711 0.000 0.:203 0.158 
·763 M83 8/nCla. Dvc:I 800 k2•m&ll 0.000 7 -0.003 1 0.003 2 0,2011 1 2.554 ' 1.877 • 1,990 8 18.044 1 0.014 0.000 0,203 0,158 

110 MIi BlnDla. Ou5:t 800 SocS•mln 0.000 1 0.200 1 0.000 1 •2.552 ' -0.207 1 •T.981 • •1.678 ' -318 328 8 -0,2!8 O.QQQ 0.203 01158 

'" MB3 81ncta.O..;l 800 SIIC1•mln 0.000 1 0,000 1 0,000 1 •2.552 • -0.207 1 •1.991 • •1.678 • -318.328 ' • 0,279 • , .... 0.203 0,158 
781 MB3 81n01a.Dl.icl 800 Sa;1•fflM 0,000 1 0,000 ' 0.000 1 0,207 1 2,552. • 1,876 0 1.891 8 18.044 , 0.014 1 0.000 0.203 0.158 
108 Mil Bin Dia. Cuct 800 Sec3•mln 0,000 1 0.002 8 -0.002 2 •2.553 B ~.208 1 •1.990 8 ·1.877 • • 316.328 8 -0,2711 8 0,000 0.203 0,158 
956 MB4 Sin Cla. Oucl 800 Sac.4 .. rnln 0,000 1 -0.015 7 .Q,013 3 •2,5~ ' -0.210 •1.&92 ' •1,878 ' -318.328 • ,().27'11 ' 0,000 0.202 0,158 
970 MOSA 81nOIIL Duct 800 §ec5•1Jlln .Q.003 8 -0212 ' -0.010 3 •2.538 • .Q.224 , -1.888 8 • 1.066 • -318.326 ! ,0.278 8 0.000 0.201 0 159 
889 MQ5A BlnOla.C\lct 800 sec 5•max 0.003 7 -0.012 1 0.010 2 0,224 1 2,538 0 uae • ,.esa 8 10,044 1 0.014 1 0.000 0.201 0.159 
1010 M811A ernDia. Du;' 77 Sa:S•mln -0.053 8 ,0,112 7 -0,105 • ,0,831 7 •1.395 8 -4.022 8 -4.207 7 ,1e24.e12 0 •1-380 8 0,008 0.068 0.288 
056 M94 81nCla.0u;l ,oo Soc3•mll\ 0,000 1 -0,014 7 -0,012 3 •2,545 ' -0,215 1 •1,985 8 -1.es1 ' •316.328 e. -0.279 • 0.000 0,202 o,,se 
954 M94 81nOla.Cucl 000 soc 2 -mn 0,000 1 ,0,01] 7 -0,011 • •2.540 ' -0,219 1 -1.887 8 •1,084 0 418,328 • -0,279 8 0.000 0.202 0.158 

'" M'4 Bln Qlf!: Cuc:~ •!!!! Stc1•m11'1 0000 l -og,2 7 -0010 • •2.536 ' -O.f24 ' 
0

•1i90 ' .,.~ae ' -318.328 • -0279 • 0.000 0.201 S!-J52 

"' M85A 81n0Ja.°"'I BOO Sec4•mln -o.oo:z 8 -0.00Q 1 -0,008 • -2.528 0 -0,233 1 •2-004 • •1.1181 ' •318.32(1 ' -0,27Q ' 0,000 0.200 0.15" 
087 M854 81n0'.a Cl.let 800 Sac4•1Nl,'C 0.002 7 -0,009 1 0,008 2 0,23] 1 2.528 ' Ul81 0 2.004 G 18.044 1 0.014 1 0.000 0.200 0.159 

"' MIISA Bin Ola. Cucl 800 s.:3•m.n· -0,001 8 ~.ooe I -0,005 • •2.518 • -0.240 ' •2,007 • •U84 • ,318,328 8 -0.27'il • 0,000 0,,00 0,1Si 

"' MIISA 8!n0la,Cl>cl ... Sec3•mu 0.001 7 ...... 1 0.005 2 0.240 1 "2.51G • 1.884 • 2.007 8 18.044 1 0.014 1 0.000 0.200 0,158 
0'4 M9S'A 8!:!JD!a.Q!!sl 800 §ec:2-m1n 0.000 8 -0.003 1 .Q,003 3 •2.S15 • ~.244 1 •2.009 • •1.608 • 0 318.328 8 • 0.27fil ' 0.000 0.200 0.150 
100 M10 81nll'a.Ouo1 800 Soc S•mln 0.000 ' 0.000 I 0.000 1 •2,514 • --0.248 1 •2,010 • --1.687 • 0 318.328 8 -0.279 ' 0.000 0.200 o.,eo 

'" M95A BlnDID. Duel 800 Sec 1•mln 0.000 1 MOO 1 0.000 1 •2,514 ' -0.246 1 •2.010 ' •1,697 • • 318.328 • .(),27'il ' 0,000 0,,00 0,160 
003 M9SA 81n0!a,C\l;I 800 Sec2 .. max 0,000 7 ,0,003 1 0.003 2 0.244 I 2,515 • 1.8811 • 2.009 ' 16,044 I 0,014 1 0,000 0.200 0,159 . ., MiSA 81n0!4.0ui:l 600 Se; 1 •max 0.000 1 0.000 1 0,000 1 0.248 1 2.514 ' 1,6117 • 2.010 8 18.044 1 0,014 1 0.000 0.200 o.1eo 
1012 M100A 61n01cl.0Jct Tl Sac 1•mlo :Q.029 ' -0049 ' -0.181 • ~-324 7 •1.040 8 • 4,422 8 • 4.57S 7 •1212481 8 •1.0]5 • 0.003 o.oe~ 0.280 
437 M49 BlnOla.Oucl 200 Soc4•rAU 0,028 8 •0.,s2 1 -0.002 1 -0.231 1 5,034 7 0.57a 2 0,281 3 •15.1-43 1 ,0,013 1 0.003 0.319 0.037 
700 M76 &in0la,C11ol m socs .. mM 0,276 ' 0.12s 1 0,388 ' t.719 5 1,282 ' 3.•3Z 5 2,918 4 143.718 • o.12e • 0.03'Z 0.10a 0.217 
438 P.4411 81n0lo,0uot 200 Soc4•mln ..... 7 ~1.073 8 ~.283 3 •S.034 7 0,231 1 -0,281 ' ,Q,578 2 •1474,981 • • 1,2M • ~000 0.31i 0.037 
372 M'1 81n0ia.Ouct 200 Soc1•mr'I -0,018 4 -0,40i ·7 -0,2,2] 3 -O.Z:12 ' -4.145 5 -0.0\8 1 •1.431 4 ·1093.5114 ' -0,980 8 O.OIJ2 O,:Z8'Z 0.0111 
120 M13 SlnO!a.011,1 z2s sec5'•mu o.zsi • -0,032 1 0,413 8 -¢.085 • 0,208 • 3770 ' 1.477 • 473.093 7 0,415 z 0.036 0.016 o.i99 
578 M83 BlnOla.Cucl 200 Soc 3•min 0.044 1 0.017 1 -0.0S3 8 0,155 1 -4.8311 2 ,0,525 7 ,0,011 • .102e.1ae 3 • o.901 • o.oos 0.313 o.oi3 

"' M14 81nOla. Ouc:I 725 Sec2-mu o.iao 7 0.159 7 0,000 1 -0.150 ' O.J52 ' 3,372 • 1.721 • 428,015 7 o.:na 7 0,054 Q,028 0.288 
151 tdl6 SlnOla. Duel 725 Soc:1•ma.. 0,573 7 0.151 7 0,278 • 0,084 1 0.5311 7 0,856 8 2.779 ' 184,337 7 0.171 T 0.082 0.043 0.221 
747 MIIO 61nC>la.Duc1 725 Sec4~mu: 0.508 • -0,152 1 0.051 5 •1,622 7 t.Cl45 1 1.781 5 t.752 4 143.718 • 0,128 0 0,072 0.131 0.141 
720 M76 6JnDl11.0u.:t 200 Soc:3-mln 0.040 1 0.002 1 • 0.032 7 •2,241 3 0.002 1 •3.101 ' -0.089 1 •494,567 ' --0.434 2 0.005 0.14fl 0.l&S 

'27 M33 811101a. Ouc:I m Soc4•mox 0.11'1 2 o.01e 1 0,127 ' o,oog 1 4671 8 0.527 3 0,083 1 48,748 1 0,043 1 0.014 0,208 o.033 
750 M80 en Dia Duel m Sac:5•mh 0.000 1 -0,172 1 ..(),072 4 •2,284 7 2.188 1 •2.020 4 •:2.010 5 •2.473 1 -0.00'Z 1 0.000· 0.182 0,160 
102 MIO 81n01a,Ovel 725 So: 1·mln 0.000 1 0,140 • -0,120 5 •2.294 7 2,2£8 , -2.020 - 4 •2.010 5 •2.473 I -0,00:2 1 0.000 0.182 o.,eo 

1057 M104 0/nOIL Oucl 77 SOC4•mu 0,115 • 0,053 • 0.091 8 0.481 6 Ul) • 3.291 • 3.618 7 1297.0QJ • 1,088 • 0.013 0.097' 0,22i 
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'"" 6cndln1J ""' 6Mdn(I '"" Bonding Load Bend:.ng L'l/kS Tcrq·~o(k• Lo.:id TDl'slcnal Lood 
Momb« OuClS!za ('F) ..v.Jal (kslJ Co10 y Sh~ (k:11) Cau z ShtW (k~) CeH (ks/) Caoo (ksi) C4!.& (kd) c.., (ks.I) c.~o ~) Co~ She.:r.r (k.sl) Cu,o 1Jo1 f,Jo. fr,/a. 

''" b!" lllnOia. Duel 875 Sec2•rnln -0.291 , -0.260 ' -0.038 7 0.011 1 .3579 7 -0.033 6 -0.143 ' •1.684 1 -0.001 1 0.039 0.284 0.011 
853 M71 811101a. Dui;\ 600 Soc2•mu: 0.127 • -0.002 I 0,045 ' 3,328 ' -o.1aa 1 0.564 • 0.650 ' 16,044 1 0.014 1 0.018 0.264 0.052 
1058 MIO< Olnffia.Dvcl 77 Soc4•m!n 0.069 1 0,002 1 -0,081 ' •1.533 ' -0,4131 ' ·3.618 7 •3.291 ' •1388.478 • •1,162 8 0.006 0,097 0,229 

"' M18 81n01a, Cvcl 725 S.::2-miui 0,573 7 0,150 7 0.276 ' 0,110 1 0,464 7 0.681 8 2,876 1 184.337 1 0.171 1 0,062 0,038 0.213 

"' M'4 Ol!ICh1,0vc1 725 Soc1•mltl 0.000 1 0.010 1 •l,073 8 -0.411 8 0,181 1 •1,477 ' -3.770 8 •J.4.511 1 -0.030 I 0,000 0,033 0.299 
130 M13 B!nD!o Oui:I m SecS•mln -0.104 • -0,053 8 -0.210 ' -0.206 • a.ass ' -un ' •3,770 ' -e.576 ' -0.006 1 0.015 0,018 0.29(1 
435 M4' SlnOi.a.~;I 200 Soc3•mu 0.028 • -0.150 1 -0,002 1 -0.\23 1 4,477 ' 0.674 , 0.079 ' -15.143 1 -0,013 1 0.003 0.283 0.043 

"' M3J 81nDla, Du~I "' Sec4•mln 0,000 ' -0.2~ 7 0.005 1 -4,871 ' -0.0811 1 -0,063 1 -0,527 ' •2137,639 5 •1,876 5 0.000 0.288 0,033 
438 M<O 61n0ia.Dl.lcl 200 Sec 3~mln -0.002 7 •1,071 e -0.261 ' -4,477 ' 0,123 1 -o.on ' -0.874 , -1474,981 8 •1.294 • 0.000 0,283 0.043 
710 M76 61n Dia, Duel 275 Sec S•mln 0,000 1 -0.968 • -0,141 5 ·1,202 , •1,718 5 •2,816 ' •3,43.2 5 -2.473 1 -0.002 1 0,000 0,109 0.217 

"' IA15 8ln.0!1. Oucl 725 Soc5-mu 0.551 7 0.151 7 0.00,J 1 0.055 ' O.j1;110 6 o.esc 0 2.770 ' 321.957 1 0,283 7 0.078 0.024 0.221 
155 M18 Sin Ole. Cl.le! 725 Soc3•mll( 0.573 7 0.140 7 0,270 ' 0,1311 ' 0.428 7 0,526 ' 2.597 7 194,337 7 0.171 1 0,082 0.034 0,206 
147 MIS 81n0.a.Ouc\ m Sor;:4-ma.t 0.551 7 0.152 7 0.000 1 0.032 1 0,355 ' 1.187 8 2,887 ' 321.957 7 0.283 7 o.on 0,028 0.214 
827 M88 8lnOla.D.IGt .,, So:4-m.u 0,332 7 0.355 8 0,0511 • 2.758 ' -0.444 ' 0.100 • 0.0112 7 252.730 4 0.212 • 0.0<15 0.2111 o.oso 
"' M37 61nOIQ.0UGl 275 So,; 5-mu: 0,181 1 0.178 , 0.148 5 0.063 1 3.472 ' 0.165 1 1.260 5 9.129 ' 0.008 1 0.019 0.220 0.081 
711 un 81n01a. Duet 200 Soc 1-m.u 0.181 7 0.178 2 0,146 0.083 1 3.472 3 0.165 1 1.260 5 8.128 1 0.0011 1 0.019 0.220 0,081 
1•5 IA15 8h01a.Oucl 125 Sec3•max 0.551 7 0.153 7 0.000 1 0.008 1 0.411 ' 1.516 • 2,6\S ' 321.957 7 0.283 7 0.078 0.033 0.208 

"' MIS 81n,01a.0vct 125 Sec2•m'" 0,551 7 0.154 1 0.000 1 -0.010 1 0.466 8 ).849 ' 2,533 ., 321.'i157 7 0,283 7 0,019 0.037 0.,01 
65' M71 8tlDla.0ucl 800 Sec2•mln 0.000 1 -0,253 8 -0.058 8 0,1(58 1 •3,328 • -0.650 • -0.564 8 ·318,328 8 -0.279 8 0.000 0.2154 0.052 

'" M1' 81n Dta.O,.,cl 725 Soc 1 •miaA 0,551 7 0.155 7 0.000 1 -0.040 1 0,525 8 2.160 8 2.452 ' 321.957 7 0.283 7 0.01; 0.042 0,195 
\35 ~14 8JnOla. Duct m s«J-miu 0.380 7 0.158 7 0.000 1 -0.112 ' 0.284 • 2.075 ' 1,984 ' 428.015 7 0378 7 0.05-1 a.op 0.2)(j 

'" M42 8J11CX..O\lcl 275 Soc3•m&I{ 0.100 8 0.026 1 0,038 ' -0,113 1 2.251 4 2.406 7 -0.012 1 1534,083 5 1.J.48 ' 0,0\'i 0.142 0.152 
321 Ml> SlnOln.Clvcl 275 Sc,; 1•maA 0.123 8 0.079 1 o.165 ' 0.246 7 t.858 8 .Q.184 1 3,050 ' 48.749 1 0.043 1 0.014 0.105 0,193 
157 MIO Sin [)(A. Ouct "' Si,,;4-m.u: 0,573 7 0.148 1 o.:ne ' 0.180 1 0,3)'3 7 0.370 6 2.s,s 7 194,337 7 0.171 7 0.092 0.030 0.200 
70• M76 8tnCla. Ou;t "' Scc2•mn 0.000 1 -0.051 1 -O,OB8 4 0.649 1 -4.031 8 -0.830 ' -0.728 5 •2.473 1 -0.002 1 0,000 0,255 0,053 
701 1,(78 BlnD\4. Olx:I 275 Soe1•mu 0,593 8 0.076 ' 0,059 5 3.43-1 • •1.000 ' 0.224 7 0.303 8 1.3.718 • 0128 ' 0069 0.211 0.019 

"' MOO 8/nDla.~I 350 S~S•mQJ( 0.593 • 0,076 8 o.0s9 5 3.434 • •1.000 1 0.224 7 0,303 6 143.718 ' 0.120 8 0.069 0,217 0.01; 
370 MJ7 8tnDla. Duel 275 s~5-m~ 0,036 1 -0,002 1 o.oos 1 -J.472 ' -0,063 1 •1,280 5 -0,165 1 -815.145 ' -0.715 4 0.004 0.220 0,081 
m M77 BlnD!il.O\l,t 200 s~ 1•mln 0,03a 1 -0.002 1 0.005 1 •3.472 3 -0,083 ' •1.280 5 -0.165 ' ~15,145 • -o.11s 4 0,004 0.220 0,081 

"' M57 6rl01i.. 0u,1 815 Se,; 1·mln -0.185 1 0.038 1 -0,048 8 •2.984 ' 0.050 1 -0,005 1 -0.494 8 •2,\118 1 -0.002 I 0.02s 0,237 0,039 

"' M49 SlnOla.D.Jel 200 Sec2•m!!!, 0.029 0 -0,148 1 -0.002 ' -0.016 1 3.922 ' 0.770 2 -0.003 1 •15.143 ' -0.013 1 0.003 0.248 0.049 

"' MIG 8!n01a. Duel m Sac5-ma,; 0,572 7 0.147 7 0.2SO ' 0.181 1 0.3Hl 7 0.215 8 2.434 7 194.337 7 0.171 7 0.082 0.025 0,193 
,e, M17 9!nOla.O,.,cl 725 Scc1•mu 0.524 • 0.147 7 0.510 ' 0.189 1 0.398 7 0.215 6 2.434 7 143.716 • o.12e • 0.075 0,031 0,183 
m M3J fl!n01a. Dui;I 275 sec t•mln 0.000 1 -0,173 7 0.005 1 -1.858 • -0.246 7 •3,050 4 O.Ul4 1 -2137.a39 s •1.878 s 0.000 0.105 0.1113 

"' M1' 81n 0!11. Duel "' Sec 2•mu. 0.4i18 7 0,12l . 0,113 4 •I.S24 ' 1,532 1 1.310 5 1.320 4 143,716 8 0.126 • 0.071 0.122 0.105 
434 M42 8lnQ!a. Duel 200 S~2-mln -0.002 7 •1,088 • -0.279 ' •3,922 ' 0.016 1 0.003 1 -0.770 2 •147,Ui161 8 -1.204 8 0.000 0.248 0.049 
503 M56 011\0la. Oue1 875 Soc2•max -0.011 1 0,039 1 0.000 ' 3.579 7 -0.011 ' 0.143 ' 0.033 • l07,161 7 0.090 7 0.001 0,264 0.011 

'" M4Z 6111 Chi Duel 275 Sec 2• mu 0,164 • o.oJe 1 0048 • 1320 s 0218 I 3067 7 -0015 I 1534063 ' 1:148 s 00,a 0.084 0.1114 

~IB¥i¥1~1~t4~~!f 'il!Jf;:~It~•fj\'.ll!:l~i~~; 134 Ml< 61n01a.Cuct m Sec2•min 0.000 1 0,080 1 •\,073 8 -0.352 ' 0.158 ' -1,721 ' -3.372 . •34.511 1 -0.030 1 0,000 0.028 0.288 3.372 

~ ,.. M42 Bin Ota.Q,.,i;l m Sec: 3- min 0.000 1 -0,Bil' ' -0.199 s •2,251 4 0,113 1 0.012 I •2,408 7 ~6.505 1 0.051 1 0.000 0.142 0.152 2.40G .,, IA87 SlnDl.:a.Ducl 200 See4•mrui 0.361 ' 0.3~7 ' O.OS2 ' 3'24S 4 .0.021 1 0202 5 0.688 4 83.~17 ' 0.074 ' 0.042 0.'205 04. 3.245 ,,, MOO 61nOlo.Ouel ,oo S«:1·max. 0.003 . 0.125 4 0,027 ' -0.927 ' 1.395 ' J.037 ' 2.961 , -3,08~ ' ~.003 ' 0,010 0,088 0.102 

~I~llili~~ 
3.037 

Jil!~~ttli:i~I!1J~1:~i~tf :mlt~ 
>-ti 

"' M66 81"1~0u,1 200 Scc5•mwc· 0.063 ' -0.073 5 0.021 ' -0.927 s 1.395 4 3.037 3 2.981 2 .J,085 I ~.®3 I 0.010 o.oss 0.1112 3.037 I 
1055 MI04 8inOiL0ucl 77 Soc:3•max o.,oo ' 0.052 7 0,106 8 0,120 • 2,109 ' 1,9Hl ' 2,243 1 \297.0111 ' 1.oee ' 0.011 0,137 0.142 2,243 N 

• 635 MOO 6in0la. Duel 615 Soc:3-max 0,052 ' 0.021 I 0,0511 7 3,200 ' -0,329 1 0,105 • O.J.47 7 249,038 ' 0.208 • 0,007 0.25-4 0,028 ,.200 .j::.. 
V, 838 MOO 6io0Lci.Ouc:t 875 Soo3°m!n 0.040 1 -0.618 6 -0.009 6 0.320 ' -3.200 ' -0347 7 -0.105 • •J.811 1 -0.003 1 0.005 0.254 0.028 3.200 V, 

m M79 9!ri0ia. Duel 200 Sec4•ffilll 0.520 • 0.203 • 0.072 ' 0,2118 4 0.,01 ' 0,0611 1 3,262 9 -2.525 1 -0.002 1 0,060 o.o,a 0.21>6 

l\lll!i:~t 
3.282 

lt~litf ~,~ml~ilJf; J~ 
.j::.. I 10513 MIO• elnDia. O\ict 77 Sc,; 3•mln 0,054 1 0,002 ' -0.100 ' •2,1811 • -0.120 • •2.243 7 •1.818 8 ·1381U78 8 •1.182 ' • 0,006 0,137 0.142 2.243 N 812 MBO 81nOia.CNi;l 200 Sec 1• min -0.037 ' 0,0118 5 -0.020 2 -1.395 ' 0.027 5 ·U01 2 •3,037 3 •742.305 2 -0.651 2 0.00• 0.088 0.1112 3.037 
.j::.. 

u, 600 M66 8Zn Dia,Ou,t 200 Sec$-rrln -0,037 • -0,087 ' -0,020 , •1,385 ' 0.927 5 •2,861 2 0 3,037 ' •742.305 , -0,651 2 0,004 o.oea 0.192 3:037 

~ vJ 323 M3J 81n Ola. Ou,t 275 Soc2•/TUA 0119 , o.osa 1 o.,aa • -0.441 1 2.458 ' -0.131 1 1,796 4 4B.14'il ' 0.043 1 0,014 0,158 0.114 2.458 
74S MBO elnOla. Dvct m Soo3•m.u 0.509 ' -0,140 1 0.();W 5 -0.91111 7 1.051 ' 1.508 5 1,528 ' 143.718 ' 0,128 g 0.073 0.0B3 0,127 

t~~1iiitiit~ii 
1,5911 

Ii~~!lffi~ii~i}/;iJlll 
1051 M104 81nOla.DYct 77 S&ie 1 •max 0.070 ' 0.062 7 0,13(1 8 -0,138 1 2,807 ' 1.te6 ' 1,483 8 1297.0111 ' 1.088 ' 0,006 0,176 0,094 2.807 < 821 MOO 61n0la, Oucl 350 Soo:;:1•mnx 0.580 6 0.211 ' 0.062 • •1,063 ' 3,1J7 • 0.247 ' 0.179 , 143.,18 • 0.126 • 0,085 0,1;8 0.018 3.137 ... M7S a1ncta. 0uc1 350 Sec5•mai. 0.580 ' ~.046 1 0.019 5 •1.083 ' J.137 6 0.247 ' 0.179 2 143,716 • 0.128 • 0,065 0,199 0.018 3.,37 -'" M17 e~Oha.Oucl 725 SecS•mn.c 0.518 • 0.123 7 0.522 ' 0.709 7 -0,558 1 1.883 ' 1.668 • 143718 ' 0.1'26 ' 0.074 0.056 0.148 1.663 0. 171 M16 S!n C/a.Cue1 725 SOG 1 •mu 0.518 8 •0.100 1 0.045 • 0.708 7 -0.558 1 U83 8 ues • 143.716 ' 0,120 9 0.074 o.ose 0.148 11,m\-;::.~~:::to:~7.!I :t•::.•:t~,,,)::;;., 1.863 ~.l~;"',.Cil,.l;\0.03:Z ,',~:.'-~'~! i ~~,;~(11:031 \'.'l~•~ 

325 M3J S!n0!11,o,.,,, m Sc,; 3•i'T\41C 0,110 2 0,037 I 0.147 ' -O.t01 ' 3,4110 • 0,122 5 0,683 • 48,749 1 0.043 I 0.014 0.221 0,043 

"' M42 SJn 0111. Ouct 275 Soc2•m~ 0.000 I -0.884 8 -0.207 5 -0,218 1 •1.320 5 0.01s 1 •3,087 7 58.505 1 0.051 ' 0,000 0.084 0.194 
137 M14 Bin 0111, Ou,t 725 Sec:4-ma.i. O.Jao 7 0,157 7 0.000 1 -o.oea ' 0.238 ' 2.577 8 2.208 ' 428.015 7 0,370 1 o,os.a 0,0t9 0,205 
511 MS7 OlnO!a. Duct 675 S..; 1 •fflal. .0003 1 0.582 7 0,000 ' -0.050 2.IIIM 6 Q.404 ' 0.005 1 150.580 7 0.125 I 0.000 2:,237 0039 
826 MOO lllnCli.Ouc:l 875 Soc4 •mln 0.011 1 0,043 1 -0.005 ' 0.444 ' •2.7S!I ' -0.002 7 -0.706 e -6,224 1 -0.005 1 0.001 0.219 0,058 
256 M26 Bin Ola. Duct "' Scc:5°mu 0.533 6 -0.110 7 0.100 5 •1.186 ' 1.291 1 1.2011 5 1,213 • 14t716 ' 0,1'8 ' 0.078 0,102 0.096 
1052 ""°' 6inDia.0vct 17 Sec 1•mln 0.024 1 -0.012 8 -0.138 ' •2.807 ' 0.138 ' •1,493 8 •1,188 • ·1388,478 ' •1.162 8 0.003 0,178 0.094 
10,0 M100A e1no:a.CNc:1 77 Sec5•ma.x 0.044 7 -0,034 ' 0.142 ' 0.004 ' 2.-187 7 1.761 8 U28 • 1017.201 • 0.851 ' o.oos 0.158 0.113 
173 M18 Sin O!i;i, Duct 725 Soc:2-mu 0.518 • -0,101 ' 0.044 • 0.870 7 -0,522 1 1,643 • 1,652 • 143.718 ' 0.126 . 0.074 0.053 0,146 
44J MSO Sin Dia, 0,.,ct 200 Sec2•mllll 0.024 8 0.335 1 0,038 3 -0.181 ' 3.080 7 0.273 2 0.273 3 ·15.143 1 -0.013 ' 0.003 0.252 0,017 

"' M60 81n0io. Duct 125 Si,;4•mln 0,000 1 -0.160 1 -0.061 ' •1.845 ' 1.1122 7 -1.752 4 •l.781 s •2,473 1 -0.002 1 0.000 0.131 0.141 
4J1 M'8 Sin Dia. Duc:1 200 Sc,c:1 •mllf. 0,029 ' -0.146 I -0.002 1 0,08(1 1 3,370 ' 0.888 ' -0.004 1 -15.143 I •Cl.C)13 I 0.003 0,213 0.055 

1020 M100A BlnOio.Cuct 77 Soc 5 • min -0,0-08 ' -0.126 ' -0,142 ' •2.407 7 -0,004 •1,628 ' -1.761 • ·1212,461 8 •1,015 • 0.001 0.158 0,113 

"' M33 SlnO!;i, Duel "' Soc:2•m!n 0.000 1 -0.194 7 0.005 1 •2.458 8 0.441 ' -1.798 4 0.131 1 ·2137.B39 5 •1,878 5 0.000 0,1$6 0.114 
444 MSO enD!a.Ouct 200 SIIQ2•m!n 0,000 1 0.031 1 -0,038 , •3.060 7 0.181 1 -0,273 3 -0.273 2 •1474.961 8 •1.294 • 0.000 0.252 0.011 
600 MSO 61n01.a. 011Cl "' Sec:3-mln -0,291 ' -0,268 • -0.035 7 0.110 1 ·2.610 7 ..0.082 8 -0,041 ' •1,884 1 -0.001 1 0,039 0,223 0.007 
175 MIO S!nDla.Cucl m Soc: l•mall o.s16 • -0.102 1 0.044 8 0.831 7 -0.466 1 1.624 • 1.838 • 143.716 • 0.128 ' 0.074 0.050 0.145 
432 M<O 9Ln0111.0uct 200 SOC:l•mln -0.003 7 •1,067 8 -o.:n5 ' •3,370 • -0.0811 1 0.004 1 -o.a6a 2 •1474,981 • •1,2i4 e 0.000 0.213 0.055 ,., M81 Sin Ola Duct 200 Sec 5•mi" -0.098 ' -0284 7 -0.181 ' •1.440 7 -0.35B 6 •03p ' .2.593 , •1054.505 3 -0.925 3 0.01] 0091 0.104 

" M2 8111 Dia Duct 875 SIICS•mu 0.394 7 0.190 7 0.069 8 -0,558 1 1,1174 8 0.711 ' o.ooa 1 243.40B 9 0,204 ' 0.053 0,157 0.058 
17 M2 8in01a.Oui;1 075 Sec4•mu 0,39.3 7 0,19; 7 0.089 8 -0,525 1 2.0,s ' 0.668 • 0.006 1 243.408 ' 0,204 ' 0.053 0,180 0.053 

"' MOB BlnCla. Duel 200 Soc:4-miU o.oo, ' -0.063 5 0,036 ' -0.898 5 1.120 4 2.1130 ' 2.879 2 -3,085 1 -0.003 1 0.0011 0,071 0,185 
15 M2 llr,0111, Ov;1 875 Sec3•m4l 0,393 7 0.200 7 0.068 • -o.•9• 1 2.058 6 0.022 8 0.007 ' 2'13,408 ' 0~04 • 0.053 0.183 0,0411 
13 M2 0ir1Dl:i. Duel 675 Soc2•max 0.392 7 0.200 7 0.0B8 • -0.46'1 ' 2.098 6 0.57B 8 0,007 ' 243.408 ' 0.204 • 0.053 0.187 0.046 
11 '" OLi DIA. Ou;l 875 Si,cl•mat 0,392 7 0,200 7 0.087 ' -0.434 ' 2,140 6 0.534 • 0.007 1 243.408 ' 0,204 • 0.0S3 0.170 0.042 

10211 M101A 8Ln0ill. Chict 77 Sc,; S•ma.x 0.055 7 -0.037 1 0,HO 8 -0.065 1 2.818 7 1.470 • 1.418 ' 1234.237 ' 1.033 ' o.oos 0.168 O.O'il4 
177 M16 Sin Dia. Duct 725 Soc:4-mu: 0,518 8 -0,103 1 0.043 ' 0.592 7 ..,,44i 1 ,.sos ' 1.621 8 143.718 ' 0,128 ' 0.074 0.0'47 0.143 
328 M33 Sin 014,0\x:I 275 Soc3•m!n 0.000 I •0,215 7 0.005 1 -3.490 8 0.101 1 •0,683 4 -0.122 s ·2137.830 5 •l,876 s 0.000 0.221 0.043 
152 M16 Bin Ola. Ouet 72!5 Sec 1-m!n 0.000 ' 0.061 1 -0.478 8 -0.5311 7 -0.004 ' •2.7711 ' -0.856 8 ·30.284 1 .0.027 1 0.000 0.043 0,221 
139 M1' 8in Dia Duel 725 So;5•mtU. O,JBO 7 0.155 7 0.000 1 •0,024 ' (1;'1; ' 2.180 ' 2.452 ' 428,015 7 0.378 7 0.0>4 0.014 0,18S 
ss, MOI 6/n01a.Due1 200 Si,,;5-ffl2.K 0.083 ' O.C't\7 8 o.,ea ' 0.356 8 \4,',0 ~.583 , 0.357 ' 237.oao 2 o.,o, 2 0.007 0.091 0.164 

"' M66 6/nOia.011:l 200 Soc4•CM -0.035 ' •0,077 ' -0,029 2 •1.120 ' O!;H! -2.879 2 •2.9~0 ' ,1o1,.,os 2 -0.651 2 0.004 0.071 0,185 
1030 M101A 8tn0la. Duel 77 SecS-mh 0,005 e -0,125 ' -0,140 ' •2,610 7 c .... ~: •1,416 ' •1.47'i 8 •1446.497 8 .1.:211 • 0,001 0.188 0.084 

"' M16 BlnOia. Ouc:t 72S SocS•ma.x 0.517 8 -0.1".lo:I ' 0.U43 • o.552 7 -:>.,1'.'.! 1.7B7 ' 1.800 • 143.718 ' 0.128 • 0.074 0.044 0.142 

[~~'-!U~~~~rJ,~~~ 
731 M79 8in0ia. Cucl m So,;l•mu 0.517 • -0.104 1 0.0.\'~ 6 0.5S2 7 ~J .: :,\ Ufi'' ' uoJ 6 143.718 ' 0.\28 ' 0.074 0.044 0,142 1,767 

)tijf llilK~~;i~i.iiJi:!f f,; "' M1<1 8inOla. Duct "' Soc3-mln 0.000 1 Ot;tlll 1 ••.i;:73 ' -0.204 • ~· ~ \ 1 • • , V\~ t ' •2.0i:i • 0:!4.511 1 -0.030 ' 0.000 0.02l 0.236 2.975 
1027 M101A 61n Ola. Duel 77 Sao4•mu 0.0$5 7 -0.030 ' 0.?-11 8 •0,047 ' 'l.tl~ ' l,f.08 8 l,:l-45 ' 1234.:'37 • 1.033 • 0.006 0,1113 0.069 2.57& 
1041 M103 e111 ~ Duel n So: 1 •mQ/1. 0,066 ' o.o~ 7 0:Jfs • -0.119 ~-i'~~ 0,lilCI 7 1,lli~ 8 t03,101 ' 1.200 • 0,007 0.174 0.076 2.748 
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P.2250 

,,,. VPCil ..,, 
'"'' Torn,>«,1;Jturt1 Lood Load Load Boo:1/ng Lood Bonding Lood 80C'd111g LOOd Bondtig lo,;:id TDl'quo(k• Lo.ad '"'"""' Lood 

Momtiot DvclSb.o l"FI Awl(k1IJ Caso yS~(lnJ) C,HO z.Sh--(k!IJJ C.iso (kl.J) Caso (ktl) Cillo (ksl) C;::;o (kd) C11n lo) Coso Sha3r (ks/) C•H (Jg, ft,10. lw'o. 

558 Mfll 8!nOla.Duc\ 200 §oc4•mln •0096 • -0.28'J z -0.180 ' •1,342 7 -0333 8 -0.297 ' •2.531 2 ·1054.SOS ' :Q.1125 ' 0011 0.085 0.160 

' 1.11 6/1\ Ola. Duel 875 S0(5•rnll,ll; 0,3911 7 -0,096 1 0.087 8 -0,434 1 2,140 8 0.404 8 0,113 ' 242,226 ' 0.203 ' 0.053 0.170 0,032 
10,IJ MI03 8ln0i11. Dvcl 77 Soc 2 •tnM 0.001 ' 0.053 7 0.137 8 -0.124 1 2,783 ' 0.84.7 7 1,123 8 1433.101 ' 1.200 ' 0.007 0.175 0.071 
1020 M101A en Ota. D1.ic:1 17 Soc4•mtrl 0,004 8 -0.125 ' -0.141 ' ·2.518 7 0.047 1 •1.345 ' •1.408 ' ·1448.4117 ' •1,211 ' 0.000 0.teJ 0.089 
557 M81 cli"IOla. Ovcl 200 Sec 4 • 11W o.oe3 ' o.oes • 0.187 2 0.333 ' 1.342 7 2.531 2 0.207 ' 237,080 2 0,208 2 0.001 o.oas 0.180 

'" MO, Sin Ola. Duel 200 Soc1•max 0.276 4 0.231 ' -0.017 1 0.358 ' 1.440 7 2.038 2 -0.039 1 1143.975 2 0.828 2 0.032 Q.091 0.129 
1042 MI0J 6ll10lo,D.lcl 77 Soc l•mln 0.021 1 -0.041 ' -0.138 • •2.748 ' 0.1111 I •1,193 8 -0,1118 7 •1571.(111 ' •1,316 8 0,002 0.174 0.01a 
1025 Ml01A lllr1Di11, Duel 11 Sac:3-mu o.oss 7 ,IJ,034 1 0.141 • -0.02; I 2.540 7 1.338 • 1.274 ' 1234.237 ' 1.033 ' ,.ooo 0.181 0.085 , .. M18 SlnOlo.Duc:1 725 Soc2•fl\ln 0,000 1 0.000 1 -0,476 • -0.484 7 -0,118 1 -2,678 7 ..(J,881 8 -30.284 1 -0.027 1 0,000 0.038 0.213 
m M87 erno.a.o.m 200 See 4 •mln 0,009 I ..0.040 , -0,057 • 0.021 I ·3.245 • -Q.6118 4 -0,202 5 ·279,800 4 -0,246 4 0.001 0,205 0,044 

1045 M103 6in01.1. Duct 77 Soe3•tnaJI 00117 ' 0.052 l 0.137 ' -0.128 1 2.778 ' o.rn, 7 1.054 8 1a3~.101 • 1.ioo f 0.007 0,176 0.067 
21 MJ OlnDil, O\lc1 875 So::1•111Al o.2e2 7 0.~a 7 0,060 ' -0.5511 1 1,974 8 0.673 8 0.011 201.755 ' 0.189 ' 0.039 0.157 0.053 

1044 M103 131'\0t.l.DuCI 77 So.:: 2-mn 0.022 1 -0.041 8 -0,137 0 -2.183 ' 0,124 1 •1,123 8 -0,647 7 -1571.911 • •1,316 8 0.002 0.175 0.071 
027 MOO 6:nOla.Ovct J50 Sec 4,mu; 0.5115 8 0,110 8 0.028 s 2.36; ' •1,0112 1 0.420 • 0.462 s 143.718 ' o.12e ' o.oes 0.150 0.020 

"' M78 OinDla.O\lcl 725 Soc2•mu 0,517 ' -0.107 1 0,041 • 0.444 7 -0,311 , 1.738 ' 1.568 • 143.7111 ' 0.128 ' 0.074 0.035 0.138 
1047 M10:J 6)1\Qla.O-.,cl 77 Soc4•1TUU 0.088 ' o.os, 7 0,138 8 -0,133 1 2.702 ' 0.709 7 Mao ' ]433.101 ' 1.200 ' 0,007 0.177 0,082 
556 M81 81n •la.Ouct 200 Soc:3•mln -0.095 ' -0,2112 7 -0,159 ' •1.:145 7 -0.306 ' -0.238 ' •2,469 2 •1054.505 3 -0.825 3 0.011 0.078 0,150 
1028 M101A Sin Dia. Duct 77 Soi::J•mln 0.004 ' -0,124 ' -0,141 • -2.540 7 0.028 1 •1,274 ' ·1.338 8 •1446.4117 • •1,211 a 0.000 0.HII 0.085 

"' M20 81/'1CILOl:Ct ,so Sec: 1•max 0.580 ' -0,00Q 7 0.012 s 1,014 1 •1.007 7 1.015 4 1.025 5 143.718 ' 0,1211 ' 0.084 0.0110 0.0111 
1013 M100A 6/nCI,., Duel 77 Soc2•fTlU 0.059 7 0.024 , 0,171 8 0,7811 a 0.5111i1 7 2.992 7 2,8Jlil • 1017.201 ' 0.851 ' O.OO<l 0.050 0.188 
121 ~13 811\0la,(;aie! "' Snc: J-mu 0,240 ' 0.013 , 039] 8 0.288 8 0.043 1 1.570 8 2,390 8 473.093 7 0.4]5 7 0.034 0021 0.1110 
110 M12 81nDla.Ouct 800 Soc:S•m~ 0.240 ' 0.049 • 0.314 ' o.26e • 0.04'l 1 1.570 ' 2."~90 ' 473.0113 7 0.415 7 0.034 0.021 O.HIO 

1048 M103 61n CKa. OUcl 77 Sec:3•mlti 0,022 , -0.1'41 • -0.137 ' -2.na ' 0.128 1 •1.05.q 8 -0.778 7 •1571.911 8 •l,316 8 0.002 0.178 0.087 
1023 M101A 61n01a.O\;ct 77 SCICl2•mu. 0.055 7 -0.033 1 0.142 0 -0.012 1 2.503 7 1,2611 8 1,203 ' 1234,237 ' 1,033 • 0.ooe 0.158 o.oeo 
,so M1' BloO!e.OI.ICI 725 SIIClS•mil 0.000 , 0.081 I -0,8114 8 .(J.29Q 8 -0,055 1 ·2.779 ' -o.ese 8 ·S2.B9B 1 -0,046 I 0,000 0.024 0.22, 

10411 M103 a1nOl.11.0uct 77 Soe5-ma,,,: 0,068 ' 0,051 7 0.138 8 -0.138 1 2,807 0 0.841 7 0.017 8 1433.101 ' 1.200 ' 0.007 D.178 0.058 

"' M81 Bin Dia. CNcl 200 Scw.:3•1T1,W1, 0.083 ' o.oao 8 0.160 2 0.306 ' 1,2-45 7 2.4011 ' 0.2J.8 3 237.0110 ' 0,208 2 0.007 0.079 0.156 
140 M15 l!lnCla. OYet "' Soc4•mln 0,000 I 0.083 1 -0,6114 8 -0.355 • -0,032 1 •2.elil7 ' •l,187 ' •52.896 , -0,048 , 0,000 0.026 0.214 

1014 M100A. 8lnDia.D.lcl 77 Soc2•m!n -0,024 ' -o.oe8 ' -0.171 ' -o.589 7 -0.7B8 8 ·2.8311 8 .2,;,n 7 •1212,4111 ' •1,015 8 0,003 0,050 0.188 , .. , M103 lllnCla. Duel 77 Sec 4 • m!n 0.023 1 -0.040 8 -0.13,8 ' -2.792 ' 0.133 1 -0.980 8 -0.7011 7 •1571.911 8 •1.318 8 0,003 0.177 0,082 

"' M88 61110la.Oue1 200 Soc3-~ 0.078 ' -0,053 ' 0.045 3 -0.502 ' 0,876 4 2.793 3 2.1e5 2 -3.0BS 1 -0,003 1 0.009 0.058 0.177 
m M41 BlnOia.Ouct 200 Sor:2•max 0.113 s -0.179 1 0.002 1 1.095 5 2.902 4 0.702 2 0.358 ' -4,857 I -0,004 1 0.0\3 0.164 0,044 
7 Ml a~Ola.Ouct '" Soc4•max 0,389 7 -0.095 1 0.087 • -IJ.Jaa 1 2.008 8 0.381 8 0.095 ' 242.226 ' 0.203 ' o.0S3 0,1SII 0.028 

"" f.115 61nDI& Du~I 725 Soc'l•mh 0.000 1 0.064 1 -0.894 • -0,411 • -0,00, 1 •2.815 ' •1,516 • -52.698 , -0.048 1 0.000 0,0'l3 0.'208 
15<1 M10 Bin Ola. Duel 725 Soc 3•ml11 0.000 1 0,0Slil 1 -0.479 8 -0.42B 7 -0.13-8 1 -2.587 7 -0.528 ' -30.2Q4 , -0,027 1 0,000 0,034 0.206 
815 M80 Bln01R.O\Jet 200 Soo3•max 0 108 ' 0.027 4 0,070 2 1.156 4 -0,702 5 2.436 3 2.124 ' •3,065 1 -0.003 1 0.013 0.073 0154 
1024 M101A 6inDla. Duct 77 Sec2•mln 0.004 8 -0.123 ' -0.142 ' -2.503 7 0.012 1 •1,203 ' •1.286 • •1448,487 8 •1.211 ' 0.000 o.,sa o.080 
554 M81 S!nOta. Cvcl 200 Sec2•mlfl -0.011S 8 -o.2eo 7 -0,158 3 •1.184 ' -0.319 4 -0.180 3 •2.408 2 •1054.505 3 -0,92$ 3 0.011 0.075 0,152 

1050 M103 e1n0ta.O..cl 77 Soc: S•mlrl 0.023 , ..0.0-40 8 -0.13e ' •2,807 ' 0,136 1 -0.1117 8 -0,641 7 ·157'.9\1 • ·1.3t8 ' 0.003 0.178 0.058 

mi11:;i1!~11lJi1 
2,807 .. i~tttl};;;~ g?~llf 1~~;~ti~t~ ~ 144 MIS e1noi...0uc1 m SD02•mln 0.000 1 0.085 1 -o.6~ ' -0.488 • 0.016 I •2.533 ' •1.849 8 •52.898 1 -0,1)40 I 0.000 0.037 0,201 2.533 

1021 MI01A 6!n0ta.0.:tl 77 Si,c I •mil.( 0050 7 .0.032 1 0.142 • 0.004 1 2.487 7 1.195 8 1132 ' 1234.237 ' 1.033 ' 0.006 0.158 0078 '4B7 
23 M3 61110la.[)ul;t 878 SD02•mu. 0.21il2 7 0.507 7 0.080 . -0.5511 1 1,7159 8 0.718 ' 0.011 1 201,755 • 0,1El8 ' 0,039 0.140 

mi ~~tJ!li~!~ll~ 
1,759 

i]ii;;1;~Jill1iA~iJ~~ 
'"C 

702 M78 ll!nDta.Oul:t 275 Seo 1•/Rfl 0.000 I -0.022 1 -o.oaa 4 1,000 , •3.434 • -0,303 ' -0.224 1 •1.473 I -0.002 , 0.000 0.217 3,434 I 
630 MOO 6!nDla. Cucl 350 SocS•m!n 0.000 1 -0.022 I -0.082 • 1.000 1 •3,434 8 -0.303 8 -0,224 7 •2.473 1 -0.002 I 0.000 0.217 3.4)4 N 

> 142 MIS 81n0\.I, Ovcl 725 Soc 1• min 0.000 , 0,0611 , -0.894 • -0,525 • 0.040 I -2.452 ' ·2.180 ' 0 52,81i1B , -0,048 , 0,000 0,042 2.452 +:>, 
"' M88 81n0~.0uet 200 Soc;:3-m!n -0,03" 8 -0.067 4 -0.038 2 -0.878 4 0.502 5 •2,765 2 •2.7113 ' 0 742.30S 2 -0.651 ' 0.004 0.056 2.7113 VI VI '" M72 8t11Dla, Duel ,so Soc5•mu. 0.488 ' 0.000 1 0.000 I 1.058 , •1.051 7 1.052 4 ,.~2 s 143.718 0 0.128 0 0.067 0.084 0.084 

li!iliil~ 
1.062 

lilli:ll\)11ilii +:>, I "' M20 61neta.Ducl ,so S.C2•fflAll 0.!85 8 -0.021 7 0,023 s 0,95-4 1 -0.947 7 0.948 4 0,955 s 143.718 ' 0.128 • 0.084 0.0711 0.078 0.955 
N "' M81 61'\0{a. Duel 200 Soc 2•maic 0.064 ' 0.068 8 0.185 ' 0.311> • 1,184 s Z.408 2 0,180 ' 237,060 2 0.208 2 0,007 0.075 0.152 2.406 +:>, 
Vl 018 M88 Bin Dia. Duel 200 Sec3•mn -0,082 • 0.000 s -0,063 3 0,702 5 •1.158 4 •2,124 2 •2,438 ' -742.305 ' -0.851 2 0.007 0.073 0,154 2.438 

~ 
+:>, "' M70 Bin Ob. Duel 725 So,;3-mu 0.S10 ' -0.110 1 0.040 ' 0,333 7 -0.207 1 1.680 0 1527 8 143.718 ' 0.126 ' 0.074 0.0?8 0.134 1.eeo 

"' M78 81n01a. Duel 200 Soc4•mln 0.000 1 0.002 1 -o.o,s 7 -0,101 5 -0.286 4 •3.21J2 ' -0,088 1 -494.S87 2 -0,434 2 0,007 0.019 0,206 

lilf~~~il~ 
3,282 

~i!1ll~i\lll!!~l~i 801 M97 81nO!Q. Duct ,so Sac 1 •ma.1 0.471 • -0,012 ' 0.010 5 1.035 I •1,028 7 1.032 • 1,042 s 143.718 ' 0.128 ' 0.087 o.oe2 0.083 1.042 
10'2 M101A 6\l'IO!a. Duct 77 Sec 1°mn 0,003 8 -0.122 ' -0,142 ' •2.467 7 -0.004 1 -1.132 ' •l.1'iS 8 •14-48,4;7 8 •1.211 ' 0.000 0.158 0.078 2.487 .,. M'5 8h0(a.0-.lcl 875 Sac'J•mtn -0.120 ' 0,022 1 0.000 1 -2.673 7 -0.257 1 -0,040 8 O.OOQ I -3.309 1 -0,003 1 0.016 0.212 0.003 2,G73 

"' M'7 Bin Dia. Duel 850 SDC2•m11X 0.471 ' -0.013 ' 0.011 5 1.030 , •1.023 7 1,029 4 1.038 5 143718 ' 0128 • 0.087 0,082 0.082 1.0JR -sos M56 e1n0ta.Duc1 875 Sa::3•rnm -0,011 I 0.033 1 0.000 1 2.810 7 -0.118 I 0.041 ' 0.082 8 107.101 7 0.090 7 0.001 0.223 0.007 l';~7.&~~-,q;~~W0~;)'•\~; 2.B10 :~_:1:0\10,012:.:·,f_\7,..~:.:,.c(:_\o.oit . .:..~;~. 0. 
717 M77 8111 Dia Cucl 200 Soc4•mu 0,111'4 7 0.203 ' 0,205 s 0.720 ' -0.022 1 2,S73 s 0.073 • 9,128 I 0,008 , 0.023 0.048 

. 552 M81 61nOlll. Duel 200 Scc:1•/Nfl -0.0114 • -0.259 7 -0.157 ' •1.128 s -0.334 4 -0.121 ' •2,347 2 •1054.SOS ' -0,;25 3 0.011 0.071 

'" M'7 811101LDIICI oso Soc 3•mm 0,471 ' -0,014 ' 0.012 5 1.025 1 •1,018 7 1.024 4 1,034 5 14l.716 ' 0.126 ' O.Oa7 0.081 
so, M82 Sin Ola Cuti 200 Soc2•!!!;!!,! 0270 4 0.230 5 -0,017 1 0.387 8 1,357 7 1.775 2 -0.032 1 943,975 2 0.826 ' 0.032 01osa 
374 M41 811\CI.I.Oucl 200 Soc:2 .. min -0,016 4 -0.431 7 -0,243 3 -2,902 4 •1.095 5 -0.356 ' -o.702 2 -1093.594 ' -0.960 • 0.002 0.184 

'" M'7 0lilOl.a.Ducl 850 Soc 4•11\a.\ 0,471 • -0.015 ' 0.013 5 t.020 1 •l,013 7 1,020 4 ,.0211 s 143.718 ' 0.126 ' 0.067 0,081 
573 M83 8/ntxa. Duel 200 Soc2•fTIAll 0.289 2 0.694 2 0.077 s 2,331 ' -0,066 1 0.231 8 0.807 7 10$7,765 2 O,lil26 2 0.031 0,146 

'" M97 B/1101£1. O\ICI ,so s~5-m~ 0.47'l 8 -0.018 ' 0.01• s 1,014 I •1.007 7 1.015 4 1,025 5 143.718 ' 0,128 ' 0,087 0.060 
158 M10 81110UI. Duel 725 Soc 4 • mln 0.000 l 0.058 1 -0.479 ' -0373 7 -0.160 1 •2.515 7 -0.370 8 -30.264 1 -0027 1 Q:.000 0.030 

"' M80 61n Dl4. Duel 725 Sec2•mnx 0,512 8 -0.128 1 0,031 ' -0,424 7 0.500 I USS 5 \,348 4 143.716 ' 0,126 ' 0.073 0.040 

013 ,.,,. 8JnCla. Duct 200 Sec2 .. mM 0,095 ' 0.076 4 0.025 2 0.310 I -0.290 4 '3,112 ' 2.1118 2 .J.OSS I •0,003 , 0.011 0.020 
551 M81 81nOla.D,,ict 200 ~1-mu: 0,004 ' O,Otii • 0,184 2 0.334 4 1.128 s 2,347 ' 0.121 ' 237,060 ' 0.208 z 0,007 0,07\ 
687 M72 8!n0ia. Duct ,so Sf!C4•max 0,412 ' 0.018 s 0.017 4 1.003 1 -0.995 7 1.001 4 1.011 s 143,716 ' 0.126 ' 0.087 o.oao .. , M80 811\0/a.Due! 200 Sec5-mo.:o. 0.l]8 0 -0.030 8 0,164 2 0.334 4 1,126 5 2.240 ' 1.030 3 14.744 1 0.013 1 0.014 O.Q71 

s Ml lllnO!a. Duct 875 Sec 3•mu. 0.380 7 -0,0;4 , o.086 • -0.3J8 I 1.878 • 0.317 8 0.077 8 242.228 ' 0.203 8 0.053 0,1'18 
582 M82 81n0a.C\icl 200 Soc: 1•mln 0.055 1 0.042 , -0,70II 2 •l.«0 7 -0.358 B 0.039 , •2.036 2 •1014.902 ' -0.891 ' 0.008 0.091 

184 MIO 8/nOta. Dur:l 725 Soa2•fTlln 0.000 I 0.123 4 -0,113 5 •1.532 7 1,524 1 •1,J20 4 •1,J10 5 ·2.473 I -0.002 I 0,000 0.122 
182 M\7 81nDla.0-.lci 725 Soc l•mlll 0.0()0 1 0,057 1 -0,215 8 -0.31111 7 -0,188 1 •2,434 7 -0.2,5 8 •2,473 1 -0,002 , 0,000 0.031 

25 M' OlnDl,;;i. Duct 875 Soc3-mu 0.&93 7 0.567 7 0.000 ' -0.563 1 1.56S ' Q.7&4 0 0.012 1 201.7S5 ' 0.160 ' 2,040 0.124 
,so M80 l!lnOla,Dvcl 200 Soa5•m!11 -0,0\HI ' -o.1ee 7 -0.157 ' •1.128 s -0,334 4 •1.030 3 •2.240 ' -a1a.121 ' -0.771 ' 0,011 0.071 
120 M12 81n0ia. Duel 800 Soa S~mln -0,093 8 -0,025 I -0.423 ' -0.043 1 -0.l&S ' •2,300 ' ·1.570 ' -6.578 1 -0,008 1 0,013 0.021 
122 M13 B.lnD[aOixl 725 Sec: 1•min -0,0lil3 8 -0.008 ' -0,1811 ' -0.043 1 -0,2611 • •2,390 ' •1,570 ' •8,S78 1 -0.008 , o.01J 0.021 ,,. Mf4 61n0!o. Duel 725 Sec:4 •min 0,000 , 0,067 1 •1,072 8 -0.2'J6 ' 0.068 ' •2.208 ' -2.577 ' -34.511 I -0,030 , 0.000 0.0111 
814 MBB 611\0lo. Duel 200 Soc2•m!l\ -0,050 ' 0.049 ' -0.018 ' 0.290 ' -0,310 I •2.816 2 -3.112 ' •742.305 2 -0.6S1 ' 0.00t} 0.020 

737 M70 Sin Dia Duct 725 Soc4•m4X 0,515 8 -0.113 1 0.038 ' 0.219 7 -0,100 I 1,1343 • 1,400 8 143,718 ' 0.126 • 0.074 0.017 
0,7 M75 Sin Ola. Duel 350 s0Go1-rrw; 0.553 • -0.020 I 0.010 ' -0.766 1 2.292 • 0.181 3 0,132 2 143.718 ' 0.128 ' 0.004 0.14$ 

'" M75 6ln0-...Duct 350 Soc:1 •nuu: 0,533 ' 0.059 , 0.079 • •1.1118 ' 1.281 1 1.208 5 1,213 • 143,718 ' 0,128 ' 0.06'2 0,082 

$47 M80 81nOl.a. Oucl 200 Soc4•1'Nllt 0,118 ' -0.029 • 0.163 2 O.'JSII 4 1,oa1 5 2.180 2 0,972 ' 14.744 1 0.013 1 0.014 0.0fl8 

20 M2 lllnOla. Duct 875 Sec5•mln 0.047 1 -0,062 , -0.038 ' •1.974 8 0.55& 1 -0.008 I -0.711 ' .,use 1 -0,004 1 0.006 0.157 

875 MOS CllnOia. Oucl 875 Soc3•mM. 0.030 , 0,577 ' 0.048 7 0.257 I 2.G73 7 0,000 1 0,040 8 184.527 ' 0.154 ' 0.004 0.212 ,. Ml a1no-.a.ouc1 875 Soc4-m!n 0,046 I -0.061 1 -O.OJ.11 ' •2,015 8 o.525 , -0.008 , -o.e8a ' ""4.956 1 -0.004 , 0.008 0.160 

10 M2 llloOla. Duel 875 Se:::3•mn 0,048 I -0.061 1 -0,037 ' •2.0SCI ' 0,41i14 1 -0,007 1 -0,8'22 8 .,4.958 1 -0.004 , 0.0011 o.1e3 

14 Ml e.nOla,Ovct 87S Soc2•mln 0.048 , -0,080 , -0,037 ' -2.088 • 0.484 1 -0.007 1 -0.578 ' ""4,956 I -0,004 , 0.006 0,167 

180 MIO 8l11Di.a. Duel 725 Sec5°mln 0.000 1 0.057 I -0.47lil ' -0.319 7 -0.181 1 •2.434 7 -o.21s 8 -30.284 ! -0.027 1 0.000 0.02S 

12 M2 61n0la.~t 875 Soc 1·mlrl 0.045 , -0.059 , ,(1,03-8 8 ·2.140 • 0 • .:34 , -0.007 1 -0.534 ' ·•USS , ,-0,004 1 0.008 0.170 

22 Ml 8\nOl&.Ducl 875 Soc1·mln o.0sa 1 -0.007 , -0,038 ' --1.874 ' :'1.156 1 -0.011 , -0.873 8 •1'S2.608 8 -0.,28 ' 0.008 0.157 

546 M80 Bln0ia.0Uc1 200 Sec:4•mln -0.098 ' -0,164 7 -<1,158 3 •1.081 5 •\'.3$9 ' -0.972 3 •2,180 2 •678,'/27 ' -0.711 ' 0.011 0.08& 

703 Ma• 6lnC10.0uc1 200 Soi::2-miu: 0.076 ' -0,043 5 0,0!\4 ' -0.339 s <>.BBi. 4 2.a2:; ' 2,622 2 •3,065 1 -0,003 1 0,009 0.042 
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0-.!250 

''"' '°'' ll09 Zl>Ol 
T«np«olw11 , ... ,_ , ... 8M~g LOOd Bonding Load Bomfing Load 8onajnQ Lc.:ld TO!GIID(II• La;i,d lor4lc:naJ Load 

Mom.., CMlSlu ('F) ~ (kill) C..so '/ Sh oar (li.sl) CQ:ic, z. Shoiar (\ol) Casa (k•l """' {k!IJ c, .. (kol) ea,. .{11,IJ Caso. "' ~~ Srie.v (Ir.Ill) Ca;e f,,Ja. ,.,,., 
195 M20 8inOln. Cuc\ ,so Sec-3-rna.t 0,582 6 -0.033 1 0.034 s ·o.847 I -0.842 1 0.836 4 0.843 5-: 143.718 ' 0,126 ' 0.083 0.087 
127 M13 81n01s. Duel "' Ser;:4•mu 0.24Q ' -0.021 I o.•oa • 0.040 • 0.08Q 1 2.197 6 0.883 ' 473,093 1 0,415 ' 0,036 0.007 
716 M77 81n Dia Oue1 200 Sec 4 • min 0.0(18 1 -0.002 I -0,012 4 0,022 1 •0,720 6 -0,07:I 4 •2,573 5 -615,145 4 ·0,715 • 0.008 0.048 

'" M12 81nDla Oucl BOG Soc 3•max 0,23,3 ' 0,076 ' 0,329 ' 0.058 1 0.387 ' 1.824 ' 1,648 ' 473.0113 ' 0,415 7 0,0J3 0.0211 
1053 M104 6/nOla 0-..el " Soc2-~ o.oas ' 0,067 ' 0,121 6 -0.104 1 2,584 ' 0,330 6 0.857 7 12117,091 ' ,.osa ' 0.00, 0.164 

"' MOO 8lnDla. Duel 350 Soc 1-mlr, 0.000 I 0.112 I :2.oes 5 •3.137 6 1.003 ' -0.179 2 .0.247 ' •2.473 ' -0.002 I 0,220 0.199 
700 M75 8lnDla. Cuel 350 SIIOS•mln 0,000 , -0.108 • ..0.017 4 •3,137 • 1,063 I -0.179 2 -0,247 3 •2,473 , ~-002 I 0.000 O.l9Q .. , MBO SlnDla. C:Ucl 200 S.c:3•,nai; 0,117 ' -0.028 • 0.102 2 0.383. 4 1,035 ' ,il,119 2 0,915 ' 14.744 ' 0,013 I 0.014 0,000 
514 MS? 81nDI.&. Cuel 675 Sec2•mln -0.1B5 ' 0,032 I -0,044 6 -1.0sa • -0.010 I -0.004 , -0.410 ' •2,198 , -0,002 , 0.025 0.155 , Ml 81nD!;.DJc, 675 SIC2•m.ut o.~e 1 -0.0113 I 0,085 ' ~.291 , 1.745 3 0,274 • 0,059 ' 242.226 ' 0,203 ' 0.052 0.138 

'" M85 81"Qla~CI 200 SIIC2•mln -0.0!): • -0,057 ' -0,047 2 -0.009 4 0.33Q ' •2,622 2 •'2.6213 3 .742.305 2 -0.1551 2 0.003 0.042 
27 M3 8hiDla.0\icl 075 Soo4•l'TIM 0.293 ' 0.587 ' 0,001 • -0.567 , 1.3e0 ' 0.809 • 0.012 I 201.755 ' 0.189 ' 0,040 0.\08 

10311 M102 elnO!a.Oucl 77 SocS•m'" 0,008 7 ,0.00, • 0,13,8 ' -0,119 I 2,NB ' 0.350 ' 0,473 ' 1491.757 ' 1,24" ' 0.007 0,174 
508 M56 Sin OIi, Duel 875 Soc4•mln -0.2112 1 -o,,oe 8 -0.032 1 0,184 I •2,001 1 -0.182 4 0,000 I -1,684 , -0,001 I 0.03Q 0.159 ... MOO BlnOla.~cl 200 Sec3•mln -0,095 • -0.103 ' -0,155 3 •1.035 5 -0,3,83 4 -0,915 3 •2.119 2 -878.727 , -o.771 ' 0.011 0,0G(i 
163 M17 Sin Dul. Duel 725 Ser;: 2•ffllU: 0.52~ • 0.141 ' 0,513 ' 0.300 1 0.101 7 0.001 I 1,411 ' 143.718 ' 0.128 ' 0.075 0.024 
748 MOO 8JnDla. Duel "' Soc 3•m!n 0.000 I -0,148 ' .0.050 4 •1,051 , 0.908 7 •1,528 4 •1.S8'B ' •2,473 1 ~-002 I 0.000 0,0B3 ,.~ M104 OlnDta. Duel 11 So,;2•mln 0.039 I 0.002 I -0.121 ' •2,5114 ' 0.10,i I -0.057 ' .0.330 ' •1386,476 • •1,1B2 • 0.004 0,164 

" M4 e1n0ta.~1 675 Soc2•mu; O,Hl7 8 -0,050 I 0.351 • 0.381 1 1.aea ' 0,037 ' 0.015 I '171.022 ' 0,144 ' 0.025 0.134 
140 Ml4 BlnDIA.CucL 725 Soc 5• min 0.000 I 0.006 I •1,072 • -0,179 ' 0,024 ' •2.452 ' ,2.180 • ::34,511 , -0.030 I 0.000 0.014 

"' "" SlnCla. Duel "' S.c:6•max 0,515 • -0.117 I 0.037 • 0.102 l 0.009 1 1.598 ,· 1,454 ' 143.718 ' 0.126 ' 0.074 0.00~ 
741 MBO B!nOla. Duel m Sac1•max 0.515 ' -0.117 I 0.037 ' 0.102 7 0.009 I 1.586 ' 1.45-4 ' 143.718 • o.12e ' 0.074 0.00B 

"' "" Bln Ola. Dug\ 200 $o::3•mlllt 0.275 ' 0.229 ' -0.017 I o.,ae ' 1.275 7 1,513 2 -0.026 I 843,975 2 0,1:12B 2 0,032 0.081 

"' Ml7 OinOl11. Duel 725 Soc4°m;i..,, 0,520 • 0.129 7 0.s10 ' 0.484 I -0.451 ' 0,7;B ' 1.205 • 143.718 ' 0.128 ' 0.074 0.0JB ~, MOO 6lnDl11. Duel 200 Soo2•mlllt 0.117 ' ./J,027 • 0.181 2 0.408 4 0.9B9 s 2.060 2 0.857 J 14,744 I 0.013 I 0.014 0,083 
1040 M1Ql 81110!0. Ouel 77 Soc5•tr!ln 0.016 1 -0.082 ' .0.138 ' •2.748 • 0.119 I ./J.473 • -0.350 ' -1694,447 • •1.418 ' 0.002 O.j74 

"' t.171 BinCl~Di,cl ... SDC4•miu 0.116 • -0,048 , 0,046 ' ./J,197 I 1,033 ' 1,114 ' 1,)-1S ' 16,04,4 I 0.014 1 0,017 0.082 
10 Ml OlnC!II. Duel 075 Sec S•mln 0.024 I ./J,204 0 -0,036 ' •2,140 • 0,434 I .(1,113 ' -0.404 ' -0.347 ' -0.005 I 0.003 0.170 
24 "' 81nDIG. Duel 675 Soc:2•11'1fl 0.057 I -0.007 I ./J,039 ' •1,789 • 0,S59 I -0.011 1 --0,718 • ,152.B08 0 -0,126 ' 0.0011 0,140 
564 M62 Bin Dia. Duel 2QQ Sec2•mh 0,0S4 I 0.042 I ./J.708 2 •1.3S7 l ./J,387 • 0,032 1 •1.775 2 •1014,i02 J -0.891 ' 0.006 0,08B 

"' '"" 81nC>la.~!; ~ §.c2•mlr, 0.050 ! 0017 ! -0.081 . 0.080 ' •2.331 3 .0,B07 ! -0.231 • -]028 ]68 ' -o,go1 3 0.008 0,148 
178 Ml7 BlnOla. Duel 725 Soc:6-mln 0,000 I 0.033 I -0,227 • 0.558 I ./J,70Q 7 •1.888 • •U63 ' •2.473 I -0,002 ' 0.000 o.ose 
172 MIO BnOla.lM:l 725 Soc 1-mn 0.000 ' .0.107 , ./J,OS4 ' 0,558 1 ./J,70i 7 •1.06B • •1,883 ' •2,473 I -0,002 I 0.000 0.058 
044 "'° 81nCJa,D.u:I 200 So;2•rnln .0,08S • -0.182 7 -0.154 J -0.0SQ s ./J.406 • -0.857 , •2,060 2 -878.727 ' -0,771 , 0,011 0,063 
1037 M102 81nCla. Duel 77 $11C4•mllll 0.067 7 -0.008 ' 0,1311 • -0,10, 1 2,702 ' 0,280 • 0,403 ' 14111.757 ' 1,2411 ' 0.007 0.171 
290 MJO Bin 0111. Duel .,, SIICS•max 0.512 ' 0.000 I 0.000 , 0.945 ' -0.822 1 0891 4 0.6Q~ ' 143.718 . 0128 ' Q.073 0.o75 

"' M72 8!nDlo.011el 650 So:3•max. 0.477 • 0.030 s 0.033 ' 0.837 I -0.62EI l 0.848 4 0.ssa ' 143,718 ' 0.128 ' 0,068 0.088 

'" "" 811101;. Duel 000 So:3•ma.J. 0,122 ' -0.025 I 0.035 1 1.278 ' -0,088 I 0,894 ' 1.042 • 18.04"' I 0,014 1 0,017 0.102 

iltlf:itifill ·:mi~i~:'.:f ~i:tj;::;1:fui',:;~: 2g 2'7 M30 61nDI;. Duel 425 Soc 4•mu. 0.514 ' 0.008 • 0.008 . 0.932 ' ./J.809 ' o.cn1 . 0,663 ' 143,718 ' 0,128 ' 0,073 0.074 0.0S4 0,5132 

"' M51 61nt>l11.0l.lc1 "' $oc1•mu 0,515 ' -0.012 , 0.010 5 0.922 ' ..Q,796 1 0,071 4 0.875 5 143.718 ' 0,128 ' 0.074 0.073 0.054 0,G22 
I Ml 61n Dill. Duel 875 SM1•mlU. 0.388 , -0,0;2 I 0.085 ' -0.245 ' 1.628 ' 0231 . 0.042 ' 242.228 ' 0.203 ' 0.052 0.129 o.n\ Ul28 1--t;j 
"' MOO 8!nOlia. O,,,el 200 s ... 1-ma.. 0.117 . -0.028 ' 0.160 2 0.•32 ' 0,943 ' 2.000 2 0.800 3 14.744 I 0.013 I 0,014 0.060 0.127 

l1~11fii~1t 
2.000 

M.1!11tffl;lii~ll)~1'.ij!il'il . "' MS! 81nDla. Duct 4'5 Soi::2•mu. 0.515 • -0.013 3 0,011 5 0.917 ' -0,7Q4 , 0,687 4 0.871 ' HJ,718 ' 0,128 ' 0.074 0,073 0.053 0.5117 
,. 

174 MIO &lnO!a. Duct "' S0:2•rrJn 0,000 I -0.108 7 -O.0S4 ' 0.522 I ./J,670 7 •1.652 ' •1,843 ' •2.473 I -0.002 I 0.000 0,053 0,1,ia 1.843 N 

• " Ml 61nOla. Duel 975 Sec5•ffl-" 0,2114 , 0,587 7 0.091 • -0,5011 1 1.157 • 0.855 0 0.012 I 201,755 ' 0,18Q ' 0,040 O,OQ2 0,068 1.157 ~ 

"' MS1 8in0l r..,el 42' Sec 3 •rnu 0516 • -0.0 4 3 0.012 5 0.91" ' -0.789 ' 0.663 ' 0.887 5 143.716 ' 0.126 ' nn74 0,072 0.0S3 0.111? V, 
Vl 260 t.126 BlnDia. 0..c1 42S sac5•mln 0.000 I -0.110 . , -0.100 ' •1.291 I 1.16B ' -1.213 4 •1,209 ' ·2,473 I -0,002 I 0.000 0.102 

im · 111i1111 
1.2111 

I~}jif i:~:::!;~tiiliti ~ I ,.,. M102 ern01a.0uc1 77 Srw:4•rnln 0,018 I -0.091 ' -0.139 ' •2,702 ' 0,105 1 -0.403 ' -o.2eo ' •16EIM47 6 ·1,418 • 0,002 0.171 2.702 -~ N 457 MSI 8lnCla. Duel 425 S11e4•mQ,Jt 0,516 • -0,015 3 a.on ' 0,907 6 -0,783 ' 0.e5a 4 0,682 5 143,718 ' 0.12e ' 0,074 0.072 0.907 
Vl 

"' MSI Bin Ola. Duel 425 Soc5•mil.lt 0.518 ' -0,010 ' 0,014 ' 0.901 • -0,778 I 0.653 4 0.858 ' 143,718 ' 0,128 ' 0.074 0,072 0.901 

~ Vl 542 M60 BlnOia. Duct 200 Sec 1•mln -0.005 • -0.181 7 .0.15J ' -0.943 s -0.432 ' .0.800 3 •2.000 2 ~78.727 3 .(1.771 3 0.011 0.080 2000 
1035 M102 81n0iA.0uel 77 Soc3•mu. 0,087 7 ,-0,008, • 0.13Q 0 -0,0111 1 2.658 0 0.211 • 0,333 ' 1491.757 ' 1.249 ' 0.007 0.188 0.021 

~~tlr,~ii1~ 
2.656 

lt:ii\ll':&{i1l!1}lill 
307 MJI 81nDla.Cluc:l 425 Sec4•max a.sos 6 0,001 l ' 0.000 4 0.ll04 ' -0.780 1 0.658 • 0.880 ' 143.718 ' 0.126 ' 0,072 0,072 0.052 0.804 < 309 Mll 81n[)'.a, Duel 425 Sec:5-ma-. O.SOll ' 0.000 ' 1 0,000 1 0.904 ' -oJs, I o.ssa ' o.eao • 143,718 ' 0.128 ' 0.072 0.072 0.052 0.904 
305 MJI ClnOui.C\Jcl 425 Soc 3 •l"l\aJr. 0.!08 • 0.002 ' 0.002 4 0.903 6 -0.760 I 0,B5& • o.6eO ' 143,716 ' 0.126 ' 0.072 0.072 o.os2 0.803 ,-;.. 
303 M31 8JnOl11.0ucl '25 Soc2•mnt 0.507 0 0.003 ' 0.003 4 0.902 • -0,770 I 0.65S • n.oso 5 143.71B ' 0.128 ' 0.072 0.072 0.052 0.002 p.. 
301 MJI lllnOla, Duct 425 Soc 1-rnu 0.507 6 0.004 ' 0,004 4 U01 0 -0.778 1 0.653 ' 0.IISB ' 143,718 ' 0,126 ' 0,072 0.072 N\•~,r:,.,.,,~v ...... a.:t1.•,:~,;,.,.,;,, non• ....... ~h~. nnru:i · 1-:,,,,-..,~.: .. l\n10. '"" 

20, M21 (llnDia. Oucl 650 Soc:5•/T\ILl 0.505 • -0.102 7 0.0117 5 -0,748 • 0.7~6 , 0,708 ' 0,704 4 143,7111 ' 0.128 ' 0,081 0.0511 
211 M22 6k10ta.Ouet 650 Soc I •max 0,585 • 0,079 I 0.073 4 -0.748 • 0,70:B 1 0.706 5 0.704 • 143,718 ' 0.126 ' 0.081 0.059 
126 MU BlnOla.Ol.icl 725 S«:4•mln -0.102 ' -0,042 • -0.204 ' -0.0811 1 -0,040 ' -0.883 ' •2,1117 • .(1.576 I -0,006 1 0.015 0,007 
205 M30 Bin 0111. Ouc§ 425 Soc l•mlUI 0.518 • o,01B ' 0,018 ' 0893 • -0.769 1 0.843 4 0.647 5 143718 ' 0126 ' 0.074 0071 
165 M19 BlnOla.Oue, 725 Soo3•max 0.494 1 0.10B • 0.098 4 -0.881 1 0,868 ' 0.701 ' 0,711 4 143.718 ' 0.120 ' 0.07.1 0.0811 
J4 M4 Bin Ota. Duel 675 sac2•mn -0,078 1 -0.712 8 -0,008 1 .,.ase • -0,391 I -0.015 I ~.837 • •278,S32 • -0.234 • 0.011 0.134 

ltlll!ilijll i~iill:!~~ill~l~i~I 178 Mli SlnDia,O\x:I 725 Sec3•mln 0,000 1 -0.110 
,, 

.0.053 ' 0,•BG I -0.631 1 •1.BlB • •1.824 ' •2.473 I -0,002 I 0,000 0.050 0,145 1.824 

"' MOS 61n01a.Cucl 200 Soc5-mu 0,073 ' ,0,033 ' 0,083 , -0.209 5 0,494 • 2,427 3 2,447 2 •J,085 I -0.003 1 0,008 0.031 0.155 2,447 

'" MB6 Blr\0111.0uc:I 200 Si,,:1-ma.t 0073 ' -0033 ' 0,063 , -0,200 s 0.494 4 2.427 ' 2.11147 2 -3.005 I -0.003 , 0008 0.031 0.15 2.447 

116 M12 81n0io. Ou<:I ,oo So::3•mln -0.088 • 0.005 I -0.438 • -0.307 ' -0.0SB I •1.648 ' •1,924 6 -G.576 1 -0.006 I 0.012 0.029 0,1S3 t~T,1!\~PJl.1d••', U24 

lltil:ti\~ltl 037 "" ClnDIB. Du~l 875 S.c,44mo.JI 0,050 ' 0,018 1 0,057 l 2,111 ' .0.354 1 0.091 ' 0,245 ' 24Q,038 ' 0,206 ' 0.007 0.168 0.010 ftm' ' '~ iiil-17 ,'f,f,. 2.111 

'" "'" srnOta.Duct 425 Secl•mu 0.509 6 -0.012 7 0,010 5 0,881 • .(l,757 1 0.837 4 0,841 5 143.718 ' 0.128 ' 0.073 0,070 0.051 ii:'#~~~1~;l1f1Mi~ 0.1181 
187 M20 B!nOia.D.icl ,so soc 4• max 0,579 • -0.044, 1 0,044 5 0,695 I -o,es1 7 0.11e4 ' 0.8B9 s 14J,718 ' 0.126 ' 0.083 0.055 0,055 0,8115 

26 "'' 6in0la. Duel 875 Sec3-mln 0.057 I -0,008 ! .0,039 • •1.585 ' 0.5S3 I -0.012 1 ./J,784 • •)52.808 • -0,128 0 0.008 o.1i4 0.081 t1ti11t~X1~,ei,i~1TI:tr 1.565 ,,. M09 61r1Cw. CMt 975 Soc • •mln 0.039 , -0.618 ' -0,007 • 0,364 , -2.111 ' •0.245 l -0.091 ' •3,811 , -0,003 1 0.005 0.168 

' Ml SlnOla,O\,ct "' SOG4•mln 0.024 1 ./J,26J • -0,0311 ' •2.008 8 o.:~se I -0,09S ' -0,361 ' -fl.3-17 1 -0.005 I 0.003 o:1s; 

"' M89 6i'\Oia.Ouct "' Soc3•mA.l 0,33"' ' 0.3-84 • 0.060 ' 1.l49 ' ./J,258 I 0.4¥0 • 0,075 1 252.730 4 0.212 4 0,045 0.107 
1036 M102 IIJnOla. Duel 77 Sa::3•mln 0,015 1 -0.0111 ' -0.139 ' •2,656 ' 0.091 I -O,J33 ' -0,211 • -18Q4,447 • •1,416 6 0.002 0.16B 

"' M18 Sl!JQ!n Oucl 725 Soc4•mln 0.000 I -0.111 7 -0.053 • 0.449 1 -0,592 7 •1.621 • •1,605 ' -2.473 1 -0.002 I 0.000 0.047 

1033 M102 61nDlo. Duct 11 Se:2•mlllt 0,087 1 -0,005 ' 0.140 ' -0.078 1 2.622 7 0.140 • 0,283 ' 1481,757 ' 1.2411 ' 0,007 0.168 
700 MOS 81nDla. Duel 200 Sa:5•,nln ./J,027 • ,0,(),17 4 -o.ose 2 -0.4Q4 4 0.209 s •2,447 2 •2,427 3 •742.30S 2 -0.651 2 0,003 0.031 
702 M86 61n0la. Duel 200 So: l•mkl -0,027 6 .0.047 • -o.osa 2 -OA94 4 0.200 5 •2,447 2 ·2.427 3 0 742.305 2 -0.8S1 2 0.003 0.031 

"' M71 81nOl.a. Duel 600 Soc4 •mill 0.000 I -0,2911 6 -0.057 ' •1,033 ' 0,197 I •1,J.45 ' •1.114 ' -318.328 • .0.279 6 0.000 0.082 
513 "" BlnDtll. Duel 675 Soc2-mn .(1.003 , 0.576 1 0.00D 1 0.010 I 11956 • 0.410 • 0.004 1 1§2.~60 ' 0.128 ' 0.000 0.155 

"' M88 61n ota Duel 675 SCIC1•m'" 0,347 7 0.414 • 0.085 • -0.245 I 1.828 ' 0.145 ' 0.129 • 252.730 ' 0.21.Z 4 0.047 0,12i 

713 Mll BlnDLa. Duel 200 SIIC2•ma.t 0,172 l 0.167 ' 0.16ij ' 0.050 I ,.,.., 3 0.219 I 0.294 3 9,129 I 0,008 , 0,020 0,148 

'67 M'2 81nOla.Cuc1 200 So,;4 .. mu 0.274 • 0.228 5 ./J.017 I 0.445 6 1.193 7 1,251 2 0.0711 J 943,975 2 0.62B 2 0,032 0,070 

'" "'" e1n010. Duel 350 Sac3•max 0,547 ' 0.008 I 0.031 4 -0.707 I Ui82 • 0,258 ' 0,,i126 4 143,7\8 ' 0,126 ' O.tl84 0.106 
2GJ M30 81"~.0vcJ m Soc2•max 0519 • 0,028 • 0.024 4 0.827 ' -0.7(',4 \ 0.593 ' 0.587 s 143.71!1 ' 0.126 ' 0.074 0.068 

160 M18 SlnCl&CMI l2S So: 5 • min 0,000 ' -0.112 7 -0.0s2 ' 0.412 I -o.;52 I •1,808 • •1,767 ' -2,473 I --0.002 I 0.000 0.044 

732 M7o e1110111.0uc1 725 Sac1•mln 0,000 ' -0.112 ' -0.052 ' 0.412 I --0.:S~:: ' •1.006 • •1,79;' ' •2.473 ' -0.002 I 0.000 0.04,4 

'" M29 Bin Ola.Duel 500 Socl•mu 0.538 6 0,084 ' 0,086 ' -0.556 6 u.e:nc o.,;r:,,i 5 0,688 • 14:?.718 ' o.12e ' 0,077 0.054 

"' "'" 8inDia.Ouc\ 500 soc5•m.u 0.538 ' -<J.007 • O.OU7 5 -0.556 • 0.f:!'!10 (;.,n.; ' 0,898 • 1.ez11e ' 0.128 ' 0,077 0,054 

"' "" 81nOlo. Due! 350 Sec:2•max 0.540 • 0.(:33 1 0.055 . -0.882 ' 1.:,:;; _I ti.02!1 0.811 . ,.~::!. 718 ' o.12e ' o.oa3 0.083 

1031 M102 6in0ia.[)Jcl 77 Soc:1•1n-" 0.067 7 "',),004 ' 0.140 ' .(.'.065 I 2.6H'. ; 0.010 ' O.,t:l ' 1:1;;1,757 ' 1,:1:IIIQ ' 0.007· o.,se 

"' 
,.,. SlnDil;i, Duel 200 Se:4•mu 0,072 ' ./J,02.9 C ·o.oea 3 -0,180 5 o.~:l•\ 2.324 ' 2.355 ' .:i.1.-65 , o().003 I 0.008 0.027 

"" M102 8ln0w;i, DuGl 77 SOC2• min 0.015 I -0.0VO ' -0.1,0 ' •2,622 7 ('.':•71.l •0.2L:, ' -o. 1~0 • •Ul9111.447 • -1,418 ' 0.002 0.168 

'" M71 6inO!a. Duel llOO s« 3- m1n 0.000 1 -o.:a6 ' -0,0'15 ' 0.086 , •·.n;. .i..;;.:2 • -0.8iol! ' .J,,q._323 ' -0,27i ' 0,000 0.102 

Attachment 5 Ca!cuia'"on #14557C•B·CA•D23 Rav 1 Pa9e a· of .14 



0-2250 

,~, y0ot mp ZOO\ 
Ta,r.par;uuro Lood load Lood Bcndinlil Load Bond°in; '°"" BonOing '""' 811t10!ng Load Torquo lk• Lo.id Tors~ , ... 

Member 011clSWI ('F) /vdaJ {k;IJ Caso y She.v (ksl) Caso .t ShllW (hi) Cose (kel) c ... (bl) C.no (ksl) CaH {ksl) Cuo. ~, Ca3o Shoat (k'1) Ca:.o 1/0, f.,Jo 1 f.,lo. .,, M88 Sin Ola. Duct 200 Soc5-miu 0.132 ' -O.o71 ' 0.160 ' 0.432 4 0.943 5 1 721 2 1.172 3 •3.065 , ,0.003 , 0.015 o.oao 0.109 

'" M82 (UnDlo. Oui:t 200 Soc 3-min 0.053 , 0,041 , ..0,701 2 •1.275 7 -0,416 ' 0.026 , •1.513 2 -101002 ' -0,681 • o.ooe 0.081 0.0118 

" M3 6inDia. Oo.!i:t 615 Soc4•mln 0,058 , -0.0011 , --0.040 • ·1.l60 • 0,567 , -0.012 1 -0.6011 • •152.606 • -0.128 . 0,0011 0,108 0,0&4 
1032 M102 Blr\Ola. Duel 77 Sec 1•mln 0.014 1 -O.Oi0 ' -0.140 • •2,818 1 0.0115 I -0,1{13 • -0,070 • -1884.447 6 •1.418 ' 0.002 0,1611 0.012 

'" M90 81nOlo,0,.,tl l50 Sce4•mrn 0,000 I 0.011 1 -0.oJI ' 1,082 I •2.3119 6 -0.482 5 •0,420 ' •2,473 I -0.002 1 0.000 0.150 0.029 
7~8 1.185 8i110!a. Dvtl 200 Si,c4-min -0.026 • -0.042 ' -0.081 2 --0.424 ' 0.160 ' •2.355 2 •2.324 3 -742.305 2 -0.651 1 0.003 0.02'7 0,140 
820 M98 8!n0la.Otl<:1 200 Soc5•mr'I -o.oae 6 -0.088 5 -0,153 3 -0.843 s -0.432 ' •1,172 ' •1.'721 2 ·142,305 2 -0.1151 2 0,010 o.oao 0.10Q 
8 M1 8in0!11.D1Je1 875 S~3-mln 0,024 1 -0,282 • -0.035 ' •1,87ii 8 0.3J8 1 JJ,077 ' •0,J17 0 -O.J47 \ -0.005 , O.OOJ 0.14G 0.025 

31 M4 6in0ia.Dutl 875 Socl•rnaa 0,183 • -0,050 1 o.355 8 1.157 8 -0.509 7 0.013 1 0.71W • 171.022 ' 0.144 ' 0.025 0.092 0.060 
785 M85 8inDLa.Duel ,oo 56'. 3•miu. 0.071 ' -0.024 5 0,072 3 -0,118 s 0,361 4 2,213 ' 2.255 2 •3.085 1 -0.003 , o.ooa 0.023 0.143 

"' f::!78 SlnQ!a.Oucl 725 Soc2•rnln 0.000 I -0.115 1 -0.051 • 0.311 , -0.444 1 •1,S66 ' •1.738 • •2.473 1 -0002 1 0000 0.035 0.138 
,OJ M'6 elnDl&.Dv~I 875 SIIC4•ma.l -0.011 1 -0.007 1 0,000 \ 2.001 1 -0,184 ' 0.000 1 0.102 • 107.161 1 0.090 1 0.001 0,1!59 0.013 
211 MJO 81nOla. Duel 425 Soc 1 •ma.r. 0.521 ' o.OJS 6 0,032 ' 0.7~ 8 -0.e,3 1 0.46'9 ' 0.503 s 143.718 • 0.12@ ' 0.074 0.05& 0.040 ... Ml< Sin Ota. Duel 425 SBCS•mwt 0.521 8 0,035 1 0.032 ' o.738 • -0.813 \ 0,4Q8 ' 0.503 5 143,718 ' 0,1211 ' 0.074 0.058 0.040 
714 M77 S!n~.Oucl 200 Soc2•mln 0.048 1 -0.002 1 0.005 I •2.346 3 -0.050 I -0.2G4 3 -0.218 1 0 815,145 ' -0.715 ' o.oo, 0.148 0,01'1 
16~ MOS 81nOl•.Duel 200 Soc 3,mln -0.025 0 -0.035 ' -0.085 ' .-0.301 4 0.118 ' •2,255 2 -2.213 3 -742.305 2 -0851 2 0.003 0.023 0.143 

'" M06 Sin Ola. Ou~I 050 Soe1•mM 0.000 1 0.000 1 0.000 I 1.058 \ •1.051 1 1.052 ' 1.082 s 143.7111 • 0.126 • 0.000 0.084 0.084 

'" M72 61n.Ola,D\K:t 6,0 Sc,;S•mln 0.000 I 0.000 , 0.000 I 1.051 1 -1.05e \ •1,062 s -1.052 ' •2,473 1 -0,002 , 0.000 0.084 0.004 

'" MBO 81nDJa. Dutt 850 S.c1•m!n 0,000 1 0.000 , 0,000 \ 1,051 1 •1,059 , -1.0&2 5 •1.052 4 •2,473 1 -0.002 1 0,000 0,08' 0.084 

'" M,S 8lnDla. Duel 8,0 So::2•mM 0,000 • -0,003 1 0.003 ' 1.057 1 •l.04lil 1 1.051 • 1,0110 ' 143,718 ' 0,128 ' 0.000 0,084 O.OM .,. M,a 81nDla.Du~J •!2 Scci•mln 0.000 • -0.003 , -0.003 ' 1.049 7 •l.057 , •1.060 ' •I.OSI ' •2.473 , -0.002 \ Q.000 0.084 0.084 

"' M98 81n0ia.Oui:I 650 Soc3•mu 0.002 • -0.006 1 0.005 5 1.053 1 •1.045 1 1.0-17 ' 1.057 • 143,718 ' 0.128 • 0.000 0.084 0.084 
008 MOS a1noi1.0uca 050 Sc,,;3•mil'l -0,002 • -0,006 I -0,005 . 1,045 1 •1.05J \ •1,057 5 •1.047 ' •2,473 , -0.002 \ 0.000 0.084 0.084 
30 MJ 61nDla.Ducl 675 Soc5•ml'l 0.056 1 -0,008 I -0.041 • •1.157 . 0.509 1 -0.012 , -0.855 • 0 1$2.eoe ' -0.128 • 0.008 0.092 0.088 

1015 MIOOA 8!nOla. Duel 11 Se1;3•m11.11, 0.05-4 1 0.005 I 0,102 8 O,J81 8 t,048 7 1.4811 1 1.343 • 1017.201 ' 0,8$1 ' 0,006 o.oe8 O.OlilS 
007 M08 Bl110lll. Ou;I 650 §ee• •mu 0.002 . -0.009 \ o.ooa ' 1.045 , •1.0J-8 7 1.041 ' 1.051 • 143.716 • 0126 ' Q,000 0,083 0.0113 

'" M,S 81n01o. Duel '"' Soc4•m!n -0.002 • -0,0Qg \ -0.008 ' 1,0.la 1 -1.045 1 •1,051 ' •1.041 ' •2,473 I -0.002 I 0.000 0.083 0,08:1 
105 Mil 81n0la.Dui:I 725 Soc3•tl'IAII 0.521 6 0.13S 1 0.51& • 0.398 \ -0.181 1 0.001 1 0.'748 • 143,718 • 0.128 ' 0.074 0,032 0.059 

'" M" Sin.Ola. Dutt '"' SocS•moA 0,003 8 -0.012 , 0.010 ' 1,035 I •1,028 1 1.032 ' 1,042 s 143,718 ' 0,128 ' 0.000 0.082 0.083 

'" M08 81n0la.°'1ct 850 Sor.5•m'n -0.003 0 ,0,012 1 -0,010 ' 1.028 1 •1.035 1 •1.042 s •1.032 ' ·2.473 I -0,002 1 0,000 0,082 0.083 

"' M92 arnOla. DYi:I 200 Soc5-max 0,i74 ' 0.225 s -0.017 , 0,474 8 1,112 1 0.990 2 0.3\1 3 943.975 2 0.826 ' 0.032 0.070 0.083 

"' M9J Sin Ola.Due\ 6,0 Soc 1• min 0,000 1 -0.012 • -0.010 • 1.028 1 •1.035 1 •1.0-42 5 •1,032 ' •2.473 , -0.002 , 0.000 0.082 0.083 
894 MOJ Bin Cb. Duo1 '"' Soe2•mln 0,000 , -0.01:J e -0.011 4 1,023 1 •1.030 , •1.036 5 -1.02; ' •2.47:J , -0.002 1 0.000 0.082 0.062 
253 M28 Bln Ow. Cvcl 425 Soc2•rnax 0,515 • -0,037 7 0,033 s 0.871;1 • -0.552 , 0.-45'7 ' 0,461 5 143.718 • 0.128 • 0,074 0,054 0,037 
825 M80 SlnDw,DIJcl '" Soc3•mcu. o.577 • 0,143 • O.OOlil ' 0.919 • -0,7J9 1 O.Slil'il ' 0.605 ' 143.718 • 0,128 ' 0.067 0,0$8 0.038 
783 M65 Bin~ Duct 200 Sec2•max 0.070 ' -0.020 5 0.076 3 .0.084 s 0.305 ' 2.096 3 2.150 2 -3065 , :Q:003 \ 0.008 o.o,g 0.1~6 

' M1 (linOla. Duel 8lS Soc2•mln 0,024 I -:i.2e1 ' -0.035 8 •1.745 3 0.291 I -0,059 D -0.274 ' -6,347 1 -0.005 , 0,003 0.138 0,022 

"' M07 81nDia. Dutl 850 Soc3•rnln 0000 1 -0.014 8 -0012 ' 1.018 7 •1.025 1 ·l,034 s .,.024 ' -un , -0.002 \ 0.000 0.081 0,082 

~i~til!iitJt ~~1iJg~:!~lli!ttt~ll ~ •45 M,O 811\0lll.0!.J(:I 200 Soc:3-ma,. 0.020 8 0.:122 1 0.020 ' -Q,048 1 2,424 1 0.121 2 0.121 ' -15.143 1 --0,013 1 0,002 0.1$3 0.006 2.424 
3l M4 61n0la.C>.ltl 675 s001-mn -0,082 \ -o.11e 8 ,0,008 I 0.508 7 •1.157 ' -o.1eo ' -0.013 1 •2711.532 ' -0.2l4 ' 0.011 0.092 o.oeo 1,\57 

1016 M100A 61nOln.O...et T7 Soc3-mlri -0.0HI . -0.088 • -0.182 ' •1.048 7 -0.381 • -1.343 . ., ... as 7 •1212.461 . •1.015 ' 0.002 0,086 0.0115 1.,1116 

'" M07 81110!& Duel 050 Soc4•mln 0.000 \ -0.015 8 ..0,013 ' 1,013 1 •1,020 1 .1,0:0 • ·1.020 4 •2.473 1 •0,002 1 0.000 0.051 0.062 

t~it~IJ~1~~$ 
1.02(1 

{t{t~}!:ffi~1Mltti1~ffitt 
'"t::j· 

'" MJ4 anew. Ouci 425 SDC4•~ o.s22 ' 0.041 1 0.037 ' 0 .... 8 -O.S40 \ 0,,432 ' 0.438 5 1"13.718 • 0.128 g 0.075 0.053 0.035 o.e54 I' 

> 
J\S M77 8Jn01Q. Outt 200 Soc 3•nw: 0,153 1 0.184 ' 0.188 ' 0.038 \ 1.018 3 1,145 5 0.057 ' 8,129 , 0,008 , 0,021 0.068 0.072 1,145 N 
,oo M07 81n0ta. Duel '"' Soc:5-mln 0,000 1 -0.016 • -0.014 ' 1,007 1 •1,014 1 •1.025 5 •1,015 4 •2,4'73 1 -0.002 I 0,000 0,080 0,081 l.025 .i:,.. 

Vl "' M20 IIJn[)jo_ D,.ie1 ,~ Soc1-mln 0.000 , -0010 , -0.012 4 1.007 7 •1.014 \ .,.02s ' -1.015 4 •2.473 1 -0.002 \ 0.0(10 0.080 0.081 1.025 Vl 446 ""' 81nDl.a.011cl 200 Soc3• min 0.000 \ 0.017 , -0.028 2 •2.424 1 0,048 I -0.121 ' -0.121 2 •1474,981 e -1.294 ' 0,000 0,153 0.008 

l!ffltllll 
2,424 

_:'1:~·~;:!m~~~!1~t~~r .i:,.. I 199 M20 Bin Dia. Duel '"' Soc:5•mu 0.570 • -0.056 1 0,055 ' 0.498 , -0.405 1 0.4PO . 0,494 ' 143.718 ' 0,128 ' 0.082 0,040 0.039 0.576 N 201 M21 8in01a.Oucl 050 Soc1•miu; 0.578 8 -0.056 7 0.055 ' 0,498 I -0.495 7 0.490 ' 0,494 ' 143.718 • 0,1211 • 0,082 0.040 0.039 0.578 
.i:,.. 

I 

Vl "' Ml2 8ln0ta, Ovtl •so Snc2•rnA.t 0,4111 • 0.054 s o.oso 4 0.559 , -0.552 1 0,594 4 0,603 ' 14:1,718 • 0,128 ' 0.089 0,044 0.048 0.803 

~ 0\ 615 M87 811'1 Ola.Ouc:I 200 Soc:3°rnox 0,353 ' 0.428 2 0.042 ' 0.278 I 1.084 ? 0.488 2 0.809 3 83,97 ' 0.074 s D.0,11 0.089 005 .084 

'" M82 81n01;L.O\/cl 200 Soo4•m!n 0.053 \ 0.041 , -o.1oa 2 •1,193 1 --0.445 8 -0.019 ' •1,251 2 ·1014.902 3 ~.8'il1 ' 0.000 0,070 0,078 

If lI!;l~1li1 
1.251 

ilifill~ll~T~I! '" MJO 81n01a, [)ucl 725 Soe3•mln 0,000 1 -0,118 1 -0,048 ' 0.207 1 -0,3]3 1 -1.527 • •1,8QO 8 ·2,•73 1 -0.002 1 0.000 0.028 0.1:14 1.G'i10 < 806 Ml2 &IPIO!a. Ou,1 6,0 Soe • •mln 0.000 \ 0.018 8 -0,017 ' 0.995 1 •1.003 I •1.011 5 -1.001 ' •2,47] 1 -0.002 \ 0.000 0,0&0 0,060 1,011 
602 M7S lllnChOui:t '"' Sc,; 1•mln 0.000 1 -0,002 8 -o.on 5 •1.281 1 1.108 8 •1,213 ' •1,208 5 -2.4'73 1 -0.002 1 0.000 0,082 0.0'77 1.281 -'" JAeS Sh Dia Duel 200 So: 2 •min -0,024 6 -0.033 ' -0.069 2 -0.305 ' 0.084 5 •2.150 2 •2.008 3 -742,'lOS 2 ..(),851 2 0.003 O.Ollil 0.136 2.,so 0.. 1082 M107 lllnDla.Oucl 11 Soc 1•mln --0.047 ' 0.03a 1 -0.068 ' -0.417 4 0,067 1 •1.861 ' -1.97ti 6 -740.459 0 -0,620 6 O,l)QS 0.026 0.125 !;,,'f.:::x,\l,.;,xn:1671.·.,~x•-..."i".,P-I 1 Q1& x~;:,_-:,.~v,:n.or.:r. ~·,.:,." '-.'-l';·•: .. ·n n111,;. . .'-. 

806 "" e1n0!11. Du:t '"' Soe4•m~ 0,000 1 -0,081 8 -0.008 1 •2,:Hl2 • 0,768 \ •0.132 2 -0,161 ' •2.473 1 -0,002 , 0.000 0,145 0,011 

"' MOO 8!nDlo..D\l:I 725 Sec2•mln 0,000 I -0.138 1 -0.041 • -0.508 1 0.424 1 -1.l-19 4 •1.455 ' •2.47:I \ -0.002 1 0.000 0,040 0.115 
m M4\ 811\Cla.Ducl 200 Soc:3•1TW!. 0.024 ' 0.1n ' 0,041 3 0,556 • 2,103 ' 0,304 2 0.004 • -i.957 I -0.004 1 0,003 0,13] 0,018 
1081 M108 6!!JO!a.011cl 77 Soc I •max 0.035 ' 0.01n 4 0.083 • -0.012 I 0.287 ' 2,102 ' 1.988 • 471.315 ' 0.395 ' 0.004 0.018 0.133 
10ii2 MlOB 8nDla.0JCI 11 Sl!IC 1•min -0.035 • 0.0311 ' -0,087 ' ·0.28'7 ' 0.012 \ •l.986 • •2,102 • -478,111 2 -0 . .COO 2 0.004 0.018 0.133 
1081 M107 8JnDia, Dutt 11 Se,c; 1-mu. 0,023 ' 0.110 ' 0,084 8 -0.007 1 0,417 ' 1,9'78 ' 1,1181 ' 715.971 ' 0,59P • 0.003 0.028 0,125 
617 M98 Sin Ola.Duel 200 Soc 4•ma.r. 0.120 8 -0.022 ' 0,115 2 1,203 ' -0,289 5 1,008 ' 0,577 2 ·3.065 I -0,003 I 0.014 0.078 0,0e4 

"' MS, 11\nDw.Ducl 200 Sr.ic S•m.l.ll 0.069 ' -0.015 ' 0.080 ' -0,057 5 D.250 4 1,972 ' 2,037 2 •3,085 I -0.00J 1 0.008 0.018 0.12P 
761 M8' SlnD!a.D!,!tl 200 Soc 1 •[!!2 010811 ' -0015 5 0.060 • :Q.057 5 0.256 4 U72 3 2.037 2 .1.oes I -0.003 , 0.008 0.016 0.12P 

"' M41 8!nDla.Ovcl 200 Soc 3•mln 0.000 1 -0.023 5 -0.0-41 2 •2,103 ' -0,558 ' -0,:,\04 ' ,Q,304 ' ·1093,594 ' -O,Q80 ' 0,000 0.133 0.01P 
1084 M107 6/nCta, Ovcl Tl Sec 2•mln -0,047 ' 0,037 , -o.08a • -0,:)75 ' 0.053 \ •1,829 ' •1.943 ' •740.45P 0 -O.(i20 8 0.005 0.024 0.123 
104 M20 BlnOLii, Duct '"' Soc2-mTI 0.000 1 .Q.021 , -0.023 4 0,947 1 -0.954 I -0,955 5 -0,946 ' •2,4'73 , -0,002 I 0.000 0.078 0,076 
823 MOO 6!n0la. Duel '50 Sec 2•m4lt 0,568 8 0.177 8 0.031 4 0.030 \ 0,816 8 0.425 4 0,394 s 143,718 • 0,1211 • 0.066 o.osa 0.027 
2 ~\ 61n Dia. Duct 615 Soc: 1-mJn 0.024 \ -0.200 ' -0,234 • •1.02'8 • 0.245 , -0.042 • -0.231 • -6.347 I -0.005 \ 0.003 0.129 0.018 

257 M28 Sll\0111.0U.:t "' Se,;4-mu 0.527 • -0.088 5 0.078 ' -0.34B ' 0.47:1: I 0,484 s 0.488 ' 143.718 ' 0,126 8 0.075 0.037 0,037 
oas M74 81n01a. Ovct 425 Soc 3•ma.( 0.524 ' 0,046 1 0.042 ' 0.581 e -0.457 I 0,356 ' 0.380 ' 143.118 ' 0,126 • 0.075 0.048 0,029 

1083 M107 8!n[X.i.Du:.t 11 Soc 2•/NIA 0.023 ' o.,oa 4 0,084 ' -0,053 I 0.375 ' 1.Q43 • 1,829 ' 715.971 ' 0.599 ' 0.003 o.024 0,123 .,. M80 8!n0ia.C>.lcl ,oo Soc 4 •mln -0,074 8 -0,049 5 -0.108 3 0,2811 ' •1.203 ' -0,577 2 •1,008 ' •742,305 2 -0.851 2 0.009 0,076 0.064 
510 M56 811'!0la.Oui:t 075 Soc 5-!J!n -0.301 1 :Q,312 • --0.041 ' 0,155 I •1.096 7 -0.254 ' -0.003 \ •l.684 ' -0.001 , 0.041 0.087 0.020 

'" M5' 8lnCla.Ouc1 200 Soc:5-mln -0,023 ' -0.0211 ' -0.073 2 -0.256 ' 0.057 s -2.037 2 •1.972 3 -742.305 2 -o.es1 2 0.003 0.018 0.129 
782 M8' e1na.. Duel 200 Soc 1·mln -0.023 ' -0.026 ' -0,073 2 -0.256 4 0,051 s -2.037 2 •1.1172 ' ·742,305 ' .Q,651 2 0.003 0.018 0.129 

"' M79 &lnOia.Chicl l2S Soc4•mln 0.000 1 -0,121 1 -0,048 ' 0,100 I -0.219 1 •1.490 • •l.843 ' •2.473 \ -0,002 1 0.000 0.017 0,130 
1072 M106 81/lota,Dui:1 77 Soc 1•mln -a.oa0 ' 0.016 ' -0,090 0 -0.596 e 0.111 1 •1,550 1 •1,835 ' •1231.350 8 •1,031 8 0.007 0.036 0.103 
826 MBB 61n01a,Ou=I 875 Sec:3•mln 0011 \ 0.052 ' -0.0011 ' 0.258 ' •1 340 • -0.075 7 -0.400 • -e.224 \ -0.005 , 0,001 0.107 0.039 

1086 M107 6lncta Duct 77 ijoc3•mln ..0,0411 • 0.037 1 -0.087 6 -0.339 ' 0,038 \ •l.798 8 ·1,910 6 •740,4511 8 -0.620 0 0.005 0,021 0.121 ,,, Mil Sin DLa. Cvtl 200 Sec3•mln 0,057 1 -0.002 1 0.005 1 •1,076 3 -0,0311 1 -0.057 4 •1,145 ' •!115,145 ' -0.715 ' 0,007 0.068 0.012 
1065 M107 6L10!0..0ucl 77 Scc.3•mu 0,022 ' 0.109 ' 0,083 • -0.038 I 0.339 ' 1.910 8 1.798 ' 715,971 ' 0,598 • 0,002 0,021 0.121 
1074 '-4106 lll"IDla. Out:l 77 S&i; 2•mln -o.oeo • 0.016 ' -0.089 e -0,550 • 0.098 \ •1,538 1 ·1,ill9 8 ·1231.350 8 •1,011 ' 0.007 0,035 0.102 

"" t.!10'7 Sin Dia, Duel :a Sec 4•mln ,-0,0,16 • 0.036 , -0.087 6 -0.313 ' 0.02S , ,1.768 ' .,.an • ,'740.459 6 -0.620 6 0.005 0.020 0.11P 
28l M2' 81n01a.Oucl 500 Soo2•11'1al O.S;J3 6 0,085 ' 0.078 4 -0,279 ' 0,403 , 0.430 5 0.434 ' 143.718 ' 0.126 • 0 0.078 0,0:,2 0.034 

1094 M106 6inDla. Duct 11 Sor;1 2 •min ·0,0:15 ' 0.034 ' -0.085 0 -0,107 ' -0,026 , •1,883 ' •2,005 • ..1178,111 2 -0,400 ' 0.004 0.012 0.127 
1083 M10& 6'nOl11,~\ 11 Soc2-~ 0.035 8 0,080 4 0.001 ' 0.028 1 0,187 • 2.005 6 1.893 8 471.:)15 ' 0.385 3 ' 0,004 0,012 0.127 
622 MOO 6'1Dlll. Duct "' So:; 1-rnn 0.011 1 0.,01 I -0,034 ' •1,828 ' 0.245 \ -0,129 e -0.145 ' -S,224 , -0.005 1 0.001 0,12Q 0.012 
§28 M08 61!:]0la. Duct "' Sec5•1Ml o,Oi5 1 0.021 ' 0.004 ' 0,376 I 1.381 8 0,273 ' 0.358 1 315.328 • 0,264 ' 0.COJ 0,110 0.028 
141 M93A 611\0ia Duel 875 Sec 1 •fM.11. 0.025 1 0,021 ' 0.0':'• ' 0.376 1 1.J81 6 0.273 8 0.356 1 31S.326 • 0,21}4 8 0.003 0,110 0.02e 
10'71 M106 81nDlo.D.ld 11 Soc 1 •max -0.009 8 0.122 • 0.088 ' -0.111 , 0.588 ' 1.e'35 e 1.$50 1 1175,817 ' 0,864 ' 0,001 0.038 0.103 
1087 M107 6"1 Dlo. Duel 77 Soc:4•ITID,'( 0,022 8 0,108 ' Q.093 ' ,0,025 1 0,313 ' ,.an ' 1,7811 ' 715,811 • 0,589 ' 0.002 0.020 0.11Q 

'" M03A a1nD10.~t 875 Soc2•irw. 0.024 7 0,019 • 0,003 ' 0.381 1 !.J73 8 0.27S 8 0,3&1 7 31$.326 • 0,284 ' 0.00:1 0,108 0.029 
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0-2250 

y1cp yooc """ 
,,., 

fempe,oluto , ... '""' 
, .. , BQllding Load 8cnd119 , .. , Bending Load Bonding Load fo,quo (k• Lo.id Tcn;lau1l '""' Mornbar O..,c,slzo ('F) MaJ(kil) Co,o y Sh Soll' (ksl) Cillo l ShoN' (l,,5lj c~n:o (kci) CaH (k~ll Cor.o (kcl) c ... (kslJ Cose In) Cos.o Shoat (kcl) C•;o I.Jo. fp/01 

2S2 M20 8!nO!a.Ou;ct 425 Soc 1-min 0.000 , .0.012 1 -0.010 ' 0.757 1 .0.881 6 -0.641 5 .0637 ' •2473 , -0.00~ , 0.000 0.070 0051 

"' M73 Sin Dia. Duct 575 S.:2-mu. 0.54'il 6 0.015 , 0.014 ' 0.27'il 7 -0.270 , 0.248 . 0.247 5 143.716 • 0.126 6 0.078 0.022 o.ozo 

"' MZ9 Sin Dia. Duel S<>O So:5,mu o.szs 6 0.057 3 0.053 4 0.383 6 -0.258 1 0.174 4 0,178 5 143.7111 ' 0,128 ' 0.075 0.030 0.014 
661 M74 81nOla,°""l 425 Sec 1 •mll.lt 0.528 ' 0.057 7 0.053 4 0.383 6 -().259 1 0.174 4 0,178 • 143.7UI 0 0.126 ' 0.075 0,030 0.014 

"' M23 81nDta.0ucl 575 So:2-ma.i 0.541 ' -0,015 , 0.013 5 0.27'il , -0.279 6 0.253 ' 0.253 5 143.7UI ' 0.128 ' 0.077 0.022 0.020 

"' M23 81nDla Duel 575 Se.e5-max 0,530 6 .0.060 1 0.054 5 -0.188 I 0.289 • 0.261 5 0.281 ' 143.118 ' o.,w ' 0.018 0.023 0.021 ,,, M24 a1n0La.0Je1 575 S091•mu 0,530 6 0.035 ' 0,032 4 .0.288 1 0.288 ' 0.2151 5 0,261 4 143.718 • 0,126 ' 0.076 0.023 0.021 ,,, M22 8:nDIA.Ouc:1 ,so Sec5•mu 0,550 6 0,020 , 0,019 4 0.249 7 -0.248 , 0.219 ' 0.210 5 143.718 ' 0,128 • o.o7V 0.020 0.017 
071 M73 a:nCia,Duet $7S Sec 1 •ow. o,S50 ' 0.020 I 0.0\9 ' 0.249 7 .0.248 1 0.2111 4 0.218 5 \43.118 ' 0.126 ' 0,070 0.020 0.017 
2/0 P,121 8tn0La. Duel 650 SccS•mln 0,000 I -0,102 1 -0.0117 4 -0,748 I 0.748 ' -0,704 4 -0.101! 5 •2.473 I -0.002 , 0.000 0.059 o.osa ,,, M22 6!nDla.Dui;I 650 Se,c]•mln 0.000 I 0.07G 0 -0.073 5 -0.7-48 , 0.748 ' -0.704 4 •0.706 5 •2.473 1 -0.002 , 0.0122 0.0~9 0.0S6 

"' M27 81nClo.. 01.1ct S<>O Soc\•mu 0,585 ' 0.0$1 6 0.041 4 --0.208 1 0.251 ' 0.171 ' 0.189 ' 143.718 ' 0.120 ' 0.081 0.020 0.014 
750 MS, 8/nC!a,Cuet soo Sec 5,mo.a 0.56S ' -0.037 1 0.033 5 -0,208 I 0.251 ' 0,171 5 0.Ui'il 4 143.718 ' 0.120 ' 0.081 0.020 0.014 
049 M70 S!nOla,Oue1 2QO Sec5•m11.1. 0.042 7 0.000 1 0.057 ' 0.087 , 0.986 ' 0.721 ' 0.721 ' •29.378 , -0.026 , 0,005 0.083 0JU8 

'" M30 S!nC>lo.Ducl "' S.c:2•mln 0.000 1 0,026 , -0,024 5 0.704 , -0,827 ' ,(1.587 5 -0.583 4 ·2.473 , -0.002 1 0.000 0.006 0.0•7 

'" M95 tiln0111.Qucl 875 Sec5•rnax 0038 1 0,534 • DOSS 7 1.023 ' -0.3~ I 0.313 7 0047 ' 184.527 ' 0.154 • 0.005 0.0~1 0.025 
572 M6J BtnDia.ChlCl 200 Soc1•mln o.ose 1 0.017 1 -0.012 4 .0.521 2 -0,016 I •1,112 7 -0.474 6 ·1020.HIB 3 -0.~1 3 0.007 0.033 0.070 
650 M70 81nOla, Duel 200 sec5•mtn -0.015 6 -0,078 2 -0.057 ' -0.986 ' -0.087 1 -0.721 ' -0.721 6 •171.854 4 -0.156 ' 0.002 o.ou 0.048 
190 M20 6!n Oia. Duel ,so Soc 4•m!n 0,000 1 -0,044 , -0.044 4 0.891 7 -0,695 I -0,88B 5 -0.684 4 •2.473 I -0,002 , 0.000 0,055 0.055 
167 MIO 61n0ia. Duel 725 Sec4°m11.1. 0,490 7 0.08Q ' 0.082 4 -0.21Hl 1 0.303 7 0.182 • 0.191 4 143,716 ' 0,126 • 0.070 0.024 0.015 
so, 1,,168 61n0ia. Duel m Soe5•mu -0.011 , -0.013 1 0.000 1 1.0B8 7 -0.1~5 1 0.003 1 0.254 4 107.101 7 0.090 7 0.001 0.087 0.020 

"' M29 8ln0!11.DYct 500 Soc l•mLi 0.000 1 0.094 1 -0.066 5 -o.eao I o.sse ' -o.eas 4 -0.684 5 •2,-473 , -0.002 , 0.000 . 0.054 0.055 ,.. M26 8lnO!a,Oi.tc1 soo So: 5. min 0,000 , .0.071 1 -0.007 4 -0.880 , 0.556 ' -o.saa 4 -0.684 5 ·2.473 , -0.002 1 0.000 0.0S4 0,055 
535 MSe 8/nOla.Oucl 200 S.c:3•mu 0.063 ' 0.008 5 0.100 3 0,009 1 0.127 4 1,319 3 t.435 ' -3.0BS I -0.003 1 0.001 0.008 0.091 
287 /,C.11 81nO!I.DucL soo Sec 4•1NU 0.5S4 • 0.007 ' 0.000 ' 0.106 6 .,0.168 , 0.1-1-1 ' 0.145 5 143.718 ' 0.126 ' 0.078 0.015 0.012 

"' 1.124 Sin 014. ou·c1 575 soci•max 0.526 ' 0.026 ' 0,024 ' -0,!91 , 0.1915 6 0.177 5 0.177 ' 143.118 • 0.126 • 0075 0.016 0.014 

'" M29 8inOla..Duc1 500 Soc3•mu 0.531 • 0,078 3 0.010 ' -0,030 ' 0.154 1 0.201 5 0.205 4 143.718 • 0.128 • 0.076 0,012 0.016 ,., M25 O~Ola Duel 575 SOC1•fflU 0.502 ' 0.030 ' 0,020 4 -0,123 1 0.124 6 0.106 • 0,107 4 143.718 ' 0.128 ' 0.085 0.010 0.008 

"' 1.120 B~Ola.O\lc1 .,. SOC3•h\ll,II 0.521 ' -O.OCl1 7 0,055 5 0.266 ' -0.143 , 0.088 ' 0,092 5 143.718 • 0.128 • 0.074 0.021 0.007 

'" t,119 61n0ia.Oilcl 725 Soc5•m.ut 0.466 7 Q.072 • 0.068 4 0.171 1 -o. 164 7 0.237 4 0.247 5 143.718 ' 0.128 • o.oa9 0.014 0.020 ,., MZ2 Sit,Ola. Duel 050 Sc,,;1•mu 0.466 ' 0,072 5 o.oca 4 0.171 , ..0.164 7 0.237 4 0.247 5 143.718 • 0.126 • 0059 0.014 0.020 

"' M27 6lnDl:1. Duel 500 Soc5•ma.r. 0,550 ' -0,008 ' 0,013 • 0.1B7 ' -0.1.;G , 0,113 4 0.114 5 143,118 ' 0,12& • 0.079 0.015 o.oo; 
271 M28 61n01a. CM:t 500 Soc1•m~ 0,550 ' -o.008 • 0.013 5 0.187 ' -0.148 1 0.113 ' 0.114 • 143.718 ' 0.126 • 0.079 0,015 0.009 
519 M57 81nCl11.0ucl 075 Scc5•mu -0.006 I 0,565 7 0.000 1 1.0ll8 7 -0.155 , 0.184 4 0.001 5 150,SvO 7 0,12& 7 0.001 0,061 0.015 
225 M'3 lllnOl:i.Oucl 575 Sec3•mo.a 0.537 • -0.030 , 0,027 5 0,108 , -0,165 ' 0.151 ' 0,151 5 143.71e ' 0.128 • o.on 0.013 0.012 
515 M57 e1n Olai, Duel B75 Soc 3•11\1111 -0.004 , 0.573 7 0.000 1 0.064 1 0.938 ' 0,330 6 0.003 , 150.§§0 7 o.,ie 1 O.Q9:1 0.074 0.028 
124 M13 81nDla. Ou1;t m Soc2-mln -0.0118 ' -0.020 ' -0.1G3 • -0.015 , -0.215 • -0,683 • -0.641 • -8.578 1 .0.006 , 0.014 0.017 0.070 

"' M59 Oln 01&.0ucl 200 Soc3•mln -0.017 • -0.001 4 .0.093 2 -0.127 4 .0.009 , ·1.435 2 •1.318 3 •742.305 2 -0,651 2 o.ooz oooa 0081 

ii!iiil~i t~titi111X\1iiilil!!~ --~-120 MIJ Bio Ola.C\icl m Sec 3•rnln -0.098 ' .0.031 ' .0,199 ' -0.031 , ..0.129 • -0.222 7 -o.v5e . -e.575 I -o.ooe , 0,014 0.010 0.076 0.0SB 

"' M80 Sin Olcl. Duel 675 Soe5•maa: 0.048 ' 0,017 , o,oss 7 1,023 • -0.396 I 0,0111 0 0.1-17 7 249,038 ' 0.208 • 0.008 o.oe, 0.012 1.023 
275 M2B BlnO!a.Otlel S<>O Soc3,mu 0.543 • -0.037 • 0.040 5 --0.037 . 0.110 , 0148 6 0.152 ' 143.718 . 0.126 . 0.078 O.M<> 0.012 0.543 

'"d "' M30 811'\Cia.Cucl '" Sec1•mln 0.000 1 0,035 , -0.032 5 0.013 , -0.73e • -0,503 5 -0,489 4 •2.473 1 -0.002 , 0.000 o.osa 0.040 

t~~~:g~~;~i~~~\~i 
0.736 

til~~ffi-~illilllli '" M74 e1nD:a.~I 425 secs .. m1n 0.000 , 0,03S 1 -0.032 5 0.613 , -0.736 ' -0.503 5 -0.4119 4 ·2.473 , .0.002 1 0.000 0.058 0.040 o:n8 1· 
070 M95 e~ Dia. Duel 075 SBC4•mln -0,117 8 0.022 , -0,001 ' -0.804 ' -0,327 , -0,038 ' -0.145 7 •3.309 , -0.003 , 0,016 0,071 0.012 t~lf~:~!!~rt~~ 0.804 N 

• 640 M89 6TIO/a. Duel 075 Ste5•mln 0.037 , .0.6111 0 -o.00S 6 0,390 I •1,023 • -0,147 7 -0,081 ' •3.8\1 1 -0,003 1 o,oos o.oat 0.012 1,023 .j::. 

'" M27 8lnOla. Due! 500 Soe3•mu 0!558 6 0.022 • 0.01' 4 0.116 , --0.115 6 0.107 4 0.107 ' 143.718 ' 0.128 • o.oao 0.008 0.008 0,558 V', V', .,, M,O BlnOIII.Oui.1 350 Sec3•min 0,000 1 0,045 , -0.012 3 0.739 , -0.1118 6 -o.eos 5 -0.599 4 •2.473 1 -0.002 1 0.000 0.058 0.038 ~}tV~~tJt~ir,e~t~~~ 0.019 

lr1m;11ii!l!ii 
.j::. I 215 M22 81n Cw. Duel 850 Sec 3•ma,. 0,557 0 o.osc. , 0.046 4 .0.101 7 0,102 1 0.108 5 0,107 • 143,718 ' 0.126 ' 0.080 o.ooa 0.000 0.557 

N '17 M22 Uln014. Oucl ,so Soc4 •m.u. 0.554 ' 0.035 1 0,033 4 0,111 7 -0.110 , 0.000 • 0,080 5 143.718 ' 0.128 • 0.07il 0.009 0,007 ,w~V¼~~•~l1l!i',: 0,554 .j::. 
Vl 235 M24 BlnOio.Oi.lcl 575 Soc J•ma1 0.528 ' 0.018 ' 0.016 4 -0,132 1 0.133 ' 0,117 5 0.117 4 143.716 ' 0,128 0 0,07S 0.011 0.008 '-'\jl\{~ '' ·p~?/1>Jt 0,528 

~-00 319 M32 81nOlo. Du t 575 Soc !5.mn,; 0.525 • -0.018 5 0.014 5 -0.123 , 0.124 ' 0.108 ' 0.107 ' 143.718 • 0.128 ' 0.075 0.010 0.008 f)1b'f:mo!o9J~~~;g. 0.525 
317 M32 81nDb.. °'1cl 575 Seo4•mu 0.525 ' -0,015 s 0.013 5 -0.118 1 0.119 6 0.101 5 0,102 4 143.718 9 0,120 ' 0.075 0.008 o.ooa 

iltllll[~ll 
0,525 

~l\tf iliiai:~r 1~1111!1 '" M72 61n Ota Due\ 850 Scc:2•mln 0.000 , 0.054 • -0,050 5 0.552 7 -0,559 ' -0.603 s -0.594 4 •2,473 1 -0.002 ' 0,000 0.044 0.048 0.803 < 267 MIO Sh Dia. Duel 500 So;. •ffllJI 0,529 6 0.oe1 ' 0.061 4 0.180 ' -0,061 , 0.011 2 0.015 ' 143.718 ' 0.128 ' 0.076 0,015 0.001 0.529 
315 MJ2 SlnDla. Duel m Seo 3 .. mu 0.525 6 --0,014 5 0.012., 5 ....0.112 I 0.113 ' 0.091 ' 0.007 4 143.718 ' 0.128 • 0.075 0.009 0.008 0.525 ..... 
757 M'2 81nDta. Duel S<>O Sec:4•max 0.589 6 ..0.023 , 0.020 5 ..o.osa 1 0,088 ' D.038 5 0036 4 143.718 • 0.126 ' 0.081 0.007 0.003 0569 

0.. 168 M/7 81n01a. Ouet 725 Sec 3•mln 0,,00 1 0.045 , -0.221 ' 0,181 7 -0,398 , -0.748 • -0.001 , •2,473 , -0.002 1 0,000 0.032 0.059 i)i~1..,1;,,.-.;.~•1J;oa1s~.1;~•~"R.:...i 0,748 -~r.::~'i}!i.~ 0.005 ,,:.,1, :~: .• -.r.-,::./::;0.031A,·:-': 
313 M32 8"1Cla.Du.ct 575 Soc2-IT'IIIA 0.525 6 -0.013 ' 0.011 5 -0.107 , 0.,08 ' 0.093 5 0.093 4 143.718 ' 0.,28 ' 0.075 o.oo" 
751 MO, an0!&.0uc1 500 SOG1•m.-; 0.580 6 0.021 , 0.021 4 -<1.036 ' 0.041 , 0,050 5 0.050 4 143,718 ' 0,128 ' 0,083 0.004 

"' M25 an Ota. 0uc1 575 secs-max 0,580 ' -0.020 • 0,020 • -0.036 • 0,047 , 0,050 5 0.050 4 143.718 ' 0.128 • 0.083 0,004 

'" M,O 81nQl!:Oucl "' S3!!i:2 •min 0.002: 1 -0.037 , .0.033 4 0.552 , ..0,878 ' -0.481 • -o . .:57 4 •2.473 , -0.002 , 0.2QQ 0.054 
31\ MJ2 Sin C!a.Oucl m Soc1•mo.x 0.524 ' --0.012 5 0.010 • -0.103 , 0.104 ' 0.088 5 0.089 4 143,718 • o.12e • 0.075 0.008 

237 M24 aln Ola. Duel 575 soc 4 •max 0,523 ' 0.009 • 0.008 4 -0,092 1 0.083 ' 0.051 5 0,081 4 143.716 ' 0.120 ' 0.075 0.007 

273 MIO B!nDta. Dl,r;l 500 Soc2•ma.. 0.547 ' -0.022 ' 0.026 5 0.111 6 -0.050 , 0.014 4 0.016 5 143.716 ' 0.126 ' 0.078 0.009 
245 M,S 8lnOl11. Duel 575 Seel-mu 0.586 • 0.005 • 0.003 4 0,028 ' .0.023 , 0.021 ' 0.021 • 143,718 ' 0,128 ' 0.084 0.002 
243 M25 Sin Ola. Ovcl 575 Soc2•max 0.588 • 0.018 • 0.015 4 -0.021 ' 0.023 1 0.018 5 0.018 4 143.718 • 0.120 ' 0.0fJ4 0.002 

'" M74 81J10ta.Duel 425 Sec4•mln 0.000 1 0.041 , -O.OJ7 5 0.540 I -0.664 • -0.438 5 -0.432 • •2.473 , -0.002 , 0.900 0,053 
499 MSS 8ln04a. Oucl 200 Soc 5 .. rr.ax .Q,02B • 0.105 2 0,145 3 0.372 2 0.132 , 0,788 3 0.'lS4 ' •9,470 , -0,008 I 0.003 0.024 
877 MOS 8/n[)la. Oi.icl 075 Sec4•ma.r. 0,033 , o.sao ' 0,052 7 0,327 , 0,894 ' 0.145 7 0,036 • 184,527 ' 0.154. ' 0,004 0,071 

"' fA24 Bln Ola. Duel m Soc S•ma.x 0,521 6 0.000 ' 0.000 , -0.079 , 0.060 ' 0.069 5 o.080 4 143.7\B • 0,128 0 0,074 0.008 
205 M21 81ri01a. Duel ,so Soc3•mClll 0570 ' ~-0!9 7 0.078 5 .0.034 , 0.034 7 0022 5 00'3 4 143.718 ' 0.128 • 0.081 0.003 
'47 M25 Sin 0111. Duel 575 Soc4•max 0.583 6 -0.007 • 0.008 5 0.023 • -0.015 , 0.010 4 0.010 5 143,718 9 0,128 • 0.083 0.002 

753 M82 8h0111. 01.icl 500 Soc:2•m.u 0,578 ' 0,007 I 0.008 4 0,023 1 -0.021 6 0.021 4 0.021 s 143.718 ' 0.,28 ' 0,082 0,002 

755 M02 8'n01a. Duel soo Soc:3-mu: 0.572 6 -0.008 I 0.008 5 0.020 1 -0.004 0 0.02a • 0.025 5 143.718 ' 0.128 ' 0.082 0.002 

'" M90 S!nDl.a.. Due1 350 Sec2•mln 0.000 I 0.07Q I -0.034 5 ..0.1118 ' -0,030 , -0.3B4 5 -0.425 4 .2.473 1 .0.002 , 0.000 0.058 
500 MSS Bin CID Ouel ,00 Si,c5•m!n .0.001 • 0.012 1 -0.178 ' .0,132 , -0.372 2 -0.954 ' .0.786 3 •248.425 4 -0.218 4 0.000 0.024 

533 MS9 81nOla. Ouct 200 Soc2•ma,, o.oi,1 ' 0.017 5 0,110 3 0.000 , 0.121 4 0.9311 3 1,081 2 •3,065 I -0.003 1 0,007 0.008 
283 M27 81n0ia. Duel 500 Sec2•mu 0,581 • 0,0l1 ' 0.028 4 -0.00B , 0,031 ' 0.003 4 0.002 5 143.718 9 0.120 ' 0,080 0.002 

0<7 M70 SlnOla.Cvcl 200 Soc 4•m..11; 0.038 7 0.018 , 0.048 ' 0.018 I o.aao 2 0.503 ' 0.503 ' -29,378 , -(),026 1 0,004 ..... 
m M23 8ln0b. Ouel 575 Soe4•mu 0.5J4 ' -0.045 1 0.041 5 -0.024 I 0.024 ' 0.020 5 0.021 4 143.718 ' 0.128 • 0.078 0.002 
,00 ri!20 Sb-.Q:!!.Ouel ,so ~i,e S•mln 0000 , ,0 050 1 -o.~s ' 0495 7 -0.498 , -0.4114 5 -0,4QO 4 •2.473 1 -0,002 1 0.!290 0.040 

202 M21 61nC!D.0ucl ... Sec 1•mln 0.000 , -0.056 1 -0,055 4 0,485 7 -0.496 I -0,484 • ,-0,,490 ' •Z.473 , •0,002 , 0,000 0.040 ,,.. MS, Slntlta. Du,1 200 sec 2 •min -0,015 6 0.003 4 -0,103 2 -0.121 4 0.000 , •1.081 2 -0,939 3 -742.305 ' -0.as, 2 0.002 o.ooa 
823 M60 81n0ill,Oue\ 675 Soc2•mu: 0.33B 7 0.312 0 0,084 ' 0.039 1 0.141 ' 0.257 ' 0.041 7 252,730 ' 0,212 . 0,045 0.011 

'" MIO 81nCMII. Oucl 200 Soo4•mln .0,011 6 .0.088 2 -0.048 ' -0,800 2 -0,010 , .0.503 ' -0,503 ' •177,854 4 -0,158 4 0,001 0.044 ... M74 81!]Dli,, l>Jcl 435 Soc:3,m!n 0.000 , 0.048 1 -0.042 5 0.457 , -0.581 • -0.360 5 -0.356 4 •2.473 , -0.002 , o.ogo 0.048 

258 M26 Bin~Oucl 425 Sec 4 •mln 0.000 , -0.088 1 -0.078 • --0,472 I 0,348 ' -0,4E!I ' -OA64 ' •2.473 1 -0.002 1 0.000 0,037 

"' M29 8\nCXa.CM:t S<>O Soc 2•mJn 0.000 , 0.085 1 -0.078 5 -0.403 1 0.21; 6 .0.434 4 -0.430 5 •2.47:J 1 -0.002 , 0.000 0.012 
117 MU 8ir10ta.Due1 800 Soc4•mu. 0.237 ' 0,003 • 0.321 ' 0.043 1 0.017 ' 0.085 7 0.338 ' 473.093 7 0.415 7 0.034 0,003 

447 MSO 8!nOl11.0uc1 200 Soc:4•rrw 0,017 ' 0.308 7 0.013 3 0.000 I 0.034 7 0,030 2 0.0JO 3 -15.143 1 -0.013 1 0.002 0.059 
1110 M109 81nOl.i. OucJ TT SocS•mln -0.0111 • -0.050 4 -0.045 6 0.021 5 -0.055 1 -0.86!1 ' .0.837 • -239.05e 2 -0.200 ' 0.002 0.003 

1109 M1011 einOto.e>.iet 77 Sec5•mu 0.01g • -0.022 , 0.043 • o.oss , -0.021 5 0.837 • 0.8118 ' 235.658 3 0.187 3 0.002 0.003 
1108 MlOD 81n0hl. Oucl 77 Sc,c4 .. rrtJn -0,019 • -0.050 4 -0,045 • 0.029 5 .o.oss -0.880 0 -0.830 ' ·239.058 2 -0.200 I 0.O'J2 0,004 
1107 M108 8\nDb:I. Duel 77 Soc4•mal 0.01'1 ' .0.022 I 0.043 • 0.050 I -0,020 ' 0.830 • 0,880 ' 235.65& ' 0.197 3 0.002' 0.004 
377 M41 !lln Ola. Duel ,00 6oc4•mM. 0.0111 6 0.155 4 o.o;:i) 3 0.300 5 0.858 ' 0.078 2 0.078 ' ..:,957 -0.004 , 0.002 0,054 
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JMH+N 
VERIFICATION & VALIDATION REVIEW AND APPROVAL FORM 
SOFTWARE TITLE DMJMH+N DMJM H+N COMPUTER ID NO. 

SOFTWARE ID NO. 
RISA-3D Rapid Interactive Structural . fl_Qf~6i'-'.'> 

Analysis - 3 Dimensional 3D03875 

VALIDATION PERFORMED BY (Print Name/Sign): James V'-n fP~h 
. ~ . _ _, 

DATE: Nov. IO, 2004 

PURPOSE AND SCOPE OF VALIDA TI ON: 
PURPOSE: 
The purpose of this verification and validation is to ensure RISA-3D produces reliable data consistent with industry standards. 

SCOPE: 
The scope of this verification and validation includes static analysis of structures for deflection, stress. thermal loading, and "code 
check" values on standard steel shapes as well as tapered wide flanges and wooden structures. 

· REQUIREMENTS FOR SOFTWARE (INPUT RANGE;·ETC): 
Perform standard checks on structures to detem1ine structural adequacy. 

REV. 
AFFECTED REVISION 

PREPARER APPROVED BY DATE: 
PAGES DESCRIPTION 

0 All Initial V & V James Van Corbach -~'rl"1"' 7 - .fl I!. Ct_, , --JJ.·, l/17/0.!r 

DESCRIPTION OF SOFTWARE/USE: 
RISA-3D is a three-dimensional structural analysis modeling package used to reduce the length of time necessary to 
calculate stresses/forces in structures by hand. 

ORIGIN OF SOFTWARE: © 2001 RISA Technolo1des 

REVISION 
DOCUMENT 

TITLE DATE 
NUMBER 

NIA NIA RJSA-3D Rapid Interactive Structural Analysis - 3 NIA V&V REFERENCE 
Dimensional Verification Problems 

5.0d NIA RISA-3D Rapid Interactive Structural Analysis - 3 ©2004 USER MANUAL 
Diniensional Version 5.0d User's Guide 

METIIOD OF SOFTWARE VALIDATION METHOD OF HARDWARE VALIDATION 

A. [81 COMPARE TO HAND CALCULATIONS A. [81 COMPARE TO HAND CALCULATIONS 
B. ~ COMP ARE TO VALIDA TED COMPlITER B. ~ COMPARETOVALIDATEDCOMPUTER 
ANALYSIS RES UL TS ANALYSIS RESULTS 
C. ~ OTHER (DESCRIBE): Compare output to that in C. ~ OTHER (DESCRIBE): Compare output to that in 
the V & V reference which compares previous output to the V & V reference which compares previous output to 
both hand calculations and computer analysis results. both hand calculations and computer analysis results. 
RESULTS: The Verification and Validation ofRlSA-3D on DMJMH'N computer# 102561 is acceptable. 

, .. 

ATTACHMENTS 

Attachment Name Sheets 

A RISA-3D Verification Problems 37 · 

B RISA Technologies Letter l 

Total number of pages of this V & V, including cover sheets and attachments - 86 

Form EP 3.10-IF, MarcJ12001 l of 48 
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The Demonstration Bulk Vitrification System Specification (RPP-17403) provides a list of the 
codes and standards to be applied in the design and analysis of the Demonstration Bulk 
Vitrification (DBVS) project. The document by direct reference and through another listed 
reference-Design Loadsfor Tank Farm Facilities [TFC-ENG-STD-06], CH2M HILL Hanford 
Group, Inc. provides the requirements and design basis information for the structural design and 
analysis of the DBVS facilities. 

Further reference within TFC-ENG-STD-06 (per Section 3.6.5. l) requfres earthquake loads. 
applied in the design of PC-2 SSCs to comply with the 1997 Uniform Building Code 
(UBC 1997) for Seismic Zone 2B, essential facilities. 

The UBC, as indicated in Section 1630.0, "Minimum Design Lateral Forces and ·Related 
Effects," describes the general application and requirements for earthquake loads and states in 
general that the vertical, seismic component may be taken as zero for Allowable Stress Design. 

Further review of the UBC reveals in Section. 1632 (Eq. 32-2): "Lateral Force on Elements of 
Structures, Nonstructural components and Equipment Supported by Structures'' was determined : 
appropriate for application in establishing the required, seismic forces ~o be applied in the desi~ . 
of PC-2~ ASME AG-I, HVAC systems and support structures. (Information from calculations 
for the Off-Gas Treatment System Pipe Stress Analysis [i.e., Calculation 145579-V-CA-005] is 
provided as an example analysis for reference.) In applications, such as those performed in 
accordance with ASME AG-1, the 1/3 increase in allowable stresses normally permitted under 
Section 1612.3.3 by the UBC code in the load combinations in Section 1612.3.2 would not be 
implemented, rather, the load combinations, allowable stresses and deflection limits imposed by 
ASME AG-l would be applied in the design, based on the Service Level requirements of the · 
system. 

Equation 32-2 from the UBC is evaluated as follows: 

Fp [(ap Ca Ip)/ Rp] [l + 3 (hx/ hr)] Wp 

ap 

Rp 

Ca 

Ip 

bx 

1.0 

= 3.0 

= 0.24 

1.5 

45.69 ft 

January 2006 

Attachment 7 

.. • .. 

(UBC 1997, Table 16-0, Item 3.B, "Electrical, mechanical, and 
plumbing equipment and associated conduit and ductwork and 
piping). 

(UBC 1997, Table 16-0, Item 3.B, "Electrical, mechanical, and 
plumbing equipment and associated conduit and ductwork and 
piping). 

(Report of Geotechnical Engineering Services, AMEC, Earth & 
Environmental, Report No. 4-94M-000310-660) 

(UBC 1997, Table 16-K) 

(Element or component attachment ·elevation with respect to 
grade. Actual dimensional references are from calculation 
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A5-266 

Page 2 of 5 

Page 3 of 6 



RPP-24544 REV Id 

Df'-'1 J M H&N i AECOM UBC 1997-Evaluation and Application of Seismic Force Components 
l in the Design Analysis of PC-2 Duct and Duel Supports 

•.,. ·•" e •. •,-·• -••• · c•••-•• .,, ••• ~--•~••..,_,.,,.r.,.-•. •••,~-,. ~ ........................... ,. -.-,,.,...._"""·----••-.-c••,--""•••---•• ,_,_...,. •• _, ,-.··,•• • • -.,...,..,,,,_,, __ ..,.,. --""'YP• .••--.,•, •.-,~_,,..,.,.,., ........ • -.,~ .. •--,-••~,_,., • .,,~.,._,..,.,c,.,-...,_.,,.~•••·• .... ....,,,..,...,,.,.,.., .. .,...~. 

hr = 42.75 

145579-V-CA-005 for the Off-Gas Treatment System Pipe Stress 
Analysis) 

(Structure roof elevation with respect to grade. Actual 
dimensional references are from calculation 145579-V-CA-005 
for the Off-Gas Treatment System Pipe Stress Analysis) 

Wp (Weight of element or component) 

Fp = 0.50 Wp 

Fp not required to be greater than the following: 

Fpmax 

Fpmax 

4.0CaipWp 

1.44 Wp 

(UBC 1997, Eq. 32-3) 

Fp shall not be less than the following: 

Fp min = 0.7 Ca Ip Wp 

Fp min = 0.25 Wp 

(UBC 1997, Eq. 32-3) 

Fp = 0.50 Wp would be the total, design lateral seismic force applied in the analysis 
performed under the UBC code. 

The ASCE 7-98 (also a referenced design code in TFC-ENG-STD-06) provides design 
requirements for analysis of ductwork, as described in Section 9.6.3.10, "HVAC Ductwork." The 
following equation in Section 9.6.1.3-1 is referenced from Section 9.6.3. 10 for determining the 
seismic forces to be applied in the design of the ductwork and supports. The equation is 
somewhat similar to that per the UBC, shown as follows: 

Fp = [(0.4 ap Sos) Ip/ Rp] [I+ 2 (z / h)] Wp 

ap = 1.0 

Rp = 2.5 

Ss 0.5 

Fa 1.2 

SMs =Fa*Ss= 0.6 

Sos = 2/3*SMs = 0.4 

Ip = 1.5 

January 2006 

Attachment 7 

(ASCE 7-98, Table 9:6.2.2) 

(ASCE 7-98, Table 9.6.2.2) 

(ASCE 7-98, Figure 9.4.1.1) 

(ASCE 7-98, Table 9.4. l .2.4a, Site Class C) 

(ASCE 7-98, Equation 9.4.1.2.4-1) 

(ASCE 7-98, Equation 9.4.1.2.5-1) 

(ASCE 7-98, Section 9.6.3.10) 
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1 -'i r- .. ,r,,?!._;: D rv1 J M H&N I At. lu Jvi UBC 1997-Evaluation and Application of Seismic Force Components 

. " W• .•. , . • • L - . ,.... . -, ~--· A Nn ",.,., .... ,.. v. " - ....... ,. ~ •--~~ ~~-~-~~~g~-~na~¥.~~-~~-~-~~-~"~~an~ -~~~-s~~~~.5.. 

z = 45.69 ft 

h = 42.75 ft 

Wp 

Fp=0.30Wp 

(Height in the structure at point of attachment of component. 
Dimensional references indicated are from calculation 145579-V
CA-005 for the Off-Gas Treatment System Pipe Stress Analysis) 

(Average roof height of structure relative to grade elevation. 
Dimensional references are from calculation 145579-V-CA-005 for 
the Off-Gas Treatment System Pipe Stress Analysis) 

( component operating weight) 

Fp not required to be greater than the following: 

Fp max = 1.6 Sos Ip Wp (ASCE 7-98, Eq. 9.6.1.3-1) 

Fp max = 0.96 Wp 

Fp shall not be less than the following: 

Fpmin 

Fpmin 

0.3 Sos Ip Wp (ASCE 7-98, Eq. 9.6.1.3-2) 

0.18 Wp 

Fp = 0.30 Wp would be the total design lateral seismic force applied in the analysis 
performed under the ASCE 7-98 Standard. 

Total seismic force, E for application in load combinations per ASCE 7-98, Section 2.4.1 is 
determined as defined under Section 9.5.2.7, "Combination of Load Effects," as follows: 

E=p OE+0.2SosD (ASCE 7-98, Eq. 9.5.2.7-1), (D, Effect of Dead Load) 

(ASCE 7-98, Section 9.6.1.3) 

The horizontal and vertical components as shown are summed for application in the load 
combination, however the more appropriate application of these components in the analysis is by 
vectorial combination of the components by square root of-the-sum of the squares, as follows: 

Horizontal Seismic Force Component, EH = 0.30 Wp 

Vertical Seismic Force Component, Ev= 0.08 D 

E = [(EH)2 + (Ev)2] 112 

E = 0.31 (Combined SRSS) 

The ASCE approach provides a less conservative loading using the SRSS value, as compared to 
the loading per UBC. 
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l 
DMJM H&N i A!=ror,.A UBC 1997-Evaluation and Application of Seismic Force Components 

j ~ - · -· in the Design Analysis of PC-2 Duct and Duct Supports 
r~_..,_...,._.,~,•~ ~ ...,_, •. •,~,--,••• ,, .•~ ••~ ·P• ..,_, .... ~.._-,_.,, •. A, '• ~.,-, ,- ... ,- ,,7..,.._,,, .,., . .,.. . .,,,.._,..,-_._..-.-.•• ;..,...,,, ~ .. ~~.-_,._ ... ,, ••••~....,_,,.-.,.,_.~•-, ,.,...,,,. . ..,_.,._~,-•,.. --~~~-- ✓, -•• •, -~• ,,_._,..._,.~ .... ••,.~• ,-.,_,,_. ,., ••• ,_, •~", ,, •~, = ....................... ~..,_._.....,_ ... __ 

Based on the preceding information and considering that the UBC 1997 is the principal code for _ 
determining the earthquake loads for this analysis, sufficient direction and basis is presented to 
provide a conservative design for the subject ductwork and support system, and application of 
other referenced codes is not necessary. 

References 

ASCE 7-98, Minimum Design Loads for Buildings and Other Structures, American Society of 
Civil Engineers, Reston, Virginia. 

ASME AG-I, Code on Nuclear Air and Gas Treatment, American Society of Mechanical 
Engineers, New York, New York. 

CH2M HILL, 2005, Demonstration Bulk Vitrification System Specification, RPP-17403, 
Revision 3, CH2M HILL Hanford Group, Inc., Richland, Washington. 

TFC-ENG-STD-06, Design Loads for Tank Farm Facilities, Revision A, CH2M HILL Hanford 
Group, Inc., Richland, Washington. 

UBC, 1997, 1997 Uniform Building Code, International Conference of Building Officials, 
Whittier, California. 

January 2006 

Attachment 7 Calculation #145579-B-CA-023 Rev 1 

A5-269 

Page 5 of 5 

Page 6 of 6 



RPP-24544REV ld 

DMJMH+N Task/Project#: 

CALCULATION DESIGN VERIFICATION 
A77977 

CHECKLIST .. 
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